









—Loie 








= BS a5 

~“ 
tA a’ 
ex 


SUAS ve 
wy 





A JOURNAL FOR MACHINISTS, ENGINEERS, FOUNDERS, BOILER MAKERS, PATTERN 





: 


Yiyyy 
Yy 


yy 


Vag 2 
W“™"=“W 


{ 


Z 


Viti 


ts 


Klip 


LY 


a1 


Ha 
vn 





c 


<7 ie 








MAKERS AND BLACKSMITHS, 








VOL. 18, NO. a 


WEEKLY. 


NEW YORK, THURSDAY, 


NOVEMBER 28, 1895. 


, 


| $3.00 per Annum. 
| SINGLE COPIES 6 CENTS, 





Coprrieut 1895, By AMERICAN MACHINIST PUBLISHING COMPANY. 


For Sale Everywhere by Newsdealers, 


ENTERED AT Post Orrice, New York, As Seconp CLAss MATTER. 








Bicycle Tools—VII. 





STEEL RIMS—CONTINUED. 

Resuming the rim joint scarfing, men- 
tioned in the last issue, and illustrated by 
Fig. 56, this hand operation is by no 
means so simple as it appears. The rim 
stock is thirty-five thousandths thick, or 
three and one-half hundredths, and it re- 
quires a skillful hand with the file to make 
a scarf half an inch long of exactly uniform 
taper on each end of the trough with hemmed 
edges, so that after brazing the joint shall 
show like a fine straight brass wire inlaid in 
the steel. Many of the G. & J. cycle rims 
do show this fine straight line of brazing 
after the rim is polished, Others show a 
waved line, often of uneven thickness, 
which indicates an 
imperfectly fitted 
joint before brazing. 
One end of the rim 
to be scarfed is 
grasped in leather 
jaws in the vise, 
and the other end is 
propped out of the 
way of the filer’s 
hand by the stick S, 
Fig. 56, swiveled to 
the top of the bench. 
The files used are all 
bastard cut, and it is 
a delicate operation 
to file this long scarf 
on such thin stock 
with coarse, fast- 
cutting, large files— 
so much so that I 
fancy many a good die fitter, for instance, 
would find himself trying more than once 
before he made a satisfactory scarf in the 
manner here shown. As the rims have 
been cut exactly to length before going to 
the vise for scarfing, there can be no trials, 
and no making bad jobs good, as that would 
change the diameter of the finished rim, 
which is not tolerated. Each rim as scarfed 
is given the workman’s private mark, as 
each joint-maker has to clean his own work 
after it has been through the brazer’s hands, 
and the cleaning up to.a perfectly even 
thickness takes more or less time in propor- 
tion as the scarfing is more or less perfectly 
done. One hand can scarf and clean up 40 
rims per day, and when finished each 
rim presents a perfectly even thickness 
throughout. 

From the scarfing the rims go to the braz- 
ers, who first punch the brazing rivet bole, 
as shown in Fig. 57, using a little power 
press having an elevated and rounded die to 
fit and locate the hollow of the rim, and a 
stationary stripper close to the top of the 
die, the rim being turned to follow the curve 
of the die as it is slipped into place. 

In Fig. 57 the top joint of the gas fixture 
is utilized as a top gage for the rim; the 
operation is simple, and the engraving leaves 
little to the imagination. The brazer next 
takes the rim to the vise, and puts in the 
joint rivet, as shown in Fig. 58, using a vise 
block hollowed to fit the inside of the rim, 
and after the rivet is in place the male half 
of the joint is made to closely fit the female 
part by a few dexterous strokes of the ham- 
mer applied two or three inches from the 
scarf, to open the trough of the male part 





Fig. 56, 


and give it a side spring which forces the 
joint to lie up close on the inside all round. 
The brazer next applies the brazing strip 
of common sheet brass, ,5, inch wide, No. 18 
Birmingham gage, to the joint, by hooking 
each end about 4 inch over on the inside of 
the edges of the trough directly over the 
inside joint of the scarf; ground borax 
mixed with water is then applied to the 
joint with aspoon, inside and outside, and 
the rims are then hung, a dozen in a bunch, 
on the jib of the brazing rig, as shown in 
Fig. 59. The brazing flame comes up from 
the lower fire-brick cylinder of the brazing 
rig at ¥, Fig. 59, and spreads out under the 
concave, fire-brick baffle surface of the cyl- 
inder A, Fig. 60, completely enveloping 
the rim joint, and making the braze so 
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rim, the edges of the rim are heated first, 
and the brazing strip flows there first, and 


fills the joint crevice gradually from the 
bottom up, the strip shrinking as by magic 
into a film of brown dross or oxide and 


filling the joint in the most perfect manner 
possible, and with absolute certainty. If 
there were too much stock in the brazing 
strip to fill the joint, it would stand in drops 
on the outer rim where it would be 
easiest cleaned off, but the joints are so 
nea*ly alike that the strip can be cut of such 
width as to just fill, and most of the rims 
are almost perfectly clean of surplus brass 
when taken away from the fire. 
one rim is brazed the next one, 


edge, 


As soon as 
which has 


been hanging in the edge of the flame and 
is pretty well heated, is pulled into place 





Rims.—F ia. 57. 





BRAZING Rius.—F ia. 59. 


quickly that a thousand rims a day have 
been brazed on this rig, which is the best 
that has come under my observation. The 
original method was entirely different in the 
G. & J. shops. It does not seem right to 
put the brazing strip of brass on the convex 
top of the inside of the rim joint as it hangs 
in Fig. 59, and the first G. & J. method was 
to hang the rims on the lower cylinder B, 
Fig. 60, put in aclay dam on each side of 
the joint and braze with granulated spelter; 
this caused the bottom of the hollow of the 
rim to heat first and flow the spelter first at 
that point, and the consequence was a pud- 
dle of spelter at the bottom and imperfect 
brazing at the edges. By simply turning 
the rim the other side up, and putting the 
brazing strip on the inside surface of the 
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over the middle of the fire, and the brazing 
proceeds with great rapidity. 

Natural gas is used, with an air pressure 
of about 12 pounds, from a Rand Drill Co.’s 
compressor. 

Fig. 60 shows the brazing rig in as much 
detail as a photograph can give. There are 
no drawings. The frame of the rig is a 
horizontal ‘‘> ” of 2$-inch wrought-iron 
pipe, which terminates at its upper end in 
the bend #, Fig. 60, where the air comes in 
through the }#-inch pipe C C; this ‘‘> ” 
24-inch pipe forms the mixing chamber, and 
takes the gas through the pipe @G G, at the 
right hand, which is tapped into the lower 
bend of the ‘> ” at M@. A and B are two 
cylinders of fire-brick clamped on the two 
horizontal members of the mixing pipe F; 





Fig. 58, 


the baffle cylinder A is 24 inches long, and 
the flame cylinder B is 66 inches long; both 
are 12 inches diameter. B has a slot V, 14 
inches wide, reaching from the top to the 
mixing pipe F, which is plugged at the 
left-hand end, as shown. The burner is a 
slot in the top of the mixing chamber F 
4 inch wide by 5inches long, near the left- 
hand end, directly beneath the fire so plainly 
shown on A. The jib J J, on which the 
rims hang, is adjustably secured by pins and 
different holes, which do not in the 
picture, tothe wall bracket P. A supporting 
standard A, and brace Z, under the middle 
of B, furnish the principal support, aided, 
however, by a link hooked into the rod Z, 
suspended from the floor overhead. The 
air-pipe cock is at D, and the gas cock at 
H. The flame slot 
N, in B, goes back 
to 7, which is a 
metal tie bolted 
across B, at the right- 
hand end of the 
opening through the 
fire-brick to F. 


show 





The Gormully & 
Jeffery shops, shown 
in Fig. 61, present 
some features that 
may be studied with 
profit, perhaps, not 
only by those who 
do or intend to manu- * 
facture bicycles, but 
by all who have to do 
with similar lines of 
manufacture. They 
are located’on<both sides of Franklin street 


and on the south side of Institute place, 
Chicago, Ill. The shop west of Franklin 
street was built first. It is in the fore- 


ground of Fig. 61, which looks east along 
Institute place; the building is of brick, 
with floors and posts, and one- 
half the area has (counting the basement, 
which is full of tools, principally drop 
hammers and brazing fires) six floors and 
the other half five floors. As _ business 
increased the new shop on the east side of 
Franklin was added; this building is 115x 
100 feet on the ground and has eight floors 
covering the entire ground area. This isa 
better structure than the first shop, with 
which it is connected by a tunnel under 
Franklin street, and has iron columns, iron 
floor beams, slow burning floors of 3-inch 
Georgia pine tongued and grooved, and cov- 
ered with a layer of straw board, over which 
is laid a wearing floor, 1 inch thick, of hard 
maple, not matched, so that any board can be 
taken out and replaced without disturbing 
the others. The communication between 
floors isin both these shops by stairways and 
large, slow freight elevators. The day- 
lighting is better than appears from the en- 
graving, as the south side windows are on 
many of the floors continuous, or nearly so; 
the new shop is better day-lighted than the 
old As a matter of course, floors 100 
feet square must be very poorly day-lighted 
in any multi-floored shop, and I think it 
safe to say that at least one-third more work 
could be produced in the G. & J. shops with 
their present floor area perfectly day -lighted. 
The night-lighting is by street gas with or- 
dinary burners, and is, of course, not so good 


wooden 


one. 
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as the day lighting The elevator service is 
inadequate, but the 100 feet square floors 
permit the grouping of allied processes and 
operations in such large divisions 


considerably mitigate the evils of slow ele 


as to very 


vators 
Wages at the G. & J. shops are relatively 


} 


his h The he Ip Us¢ d includes a conside rable 


percentage I specialized 


laborers or one 
operation experts, of no general use as ma 
chinists. There are about 6C0 names on the 
pay-roll, and the weekly aggregate wage is 


about 89.000, or an average of about 515 
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stand is valued at about 3400 per front foot. 
The entire frontage is about 320 feet, mak 
ing the grand value about $128,000 for 
320 x 100 X 7 224,000 square feet of 
shop floor, or a land value of 57 cents per 
square foot of shop floor. If these shops 
were where they now are and only one 
story high, with north roof light, the fig 
2.240 feet front 
age at $400 per foot would make the ground 


ures would be as follows 


value $896,000, which would give an invest- 
ment for ground of $768,000 more than at 


present, which, at 4 per cent. interest, would 


~ eens 
i4 37 1 | 
det $48. 


BRAZING APPARATUS.—FIG. 60. 


per hand per week, which is relatively high, 
in view of the specialized laborers and a 
number of girls and a few boys. There is in 
these shops one girl machinist, who runs a 
small special lathe, takes care of her own 
tools, and is a skilful mechanic so far. 

In addition to these two shops there is now 
going up on the east side of the last shop a 
new building 100x100, alsoof brick, withiron 
columns and floor beams, and the same 4- 
inch slow burning floor as previously speci- 
fied. 

T. B. Jeffery began the manufacture of 
bicycles by building twelve wheels in 1879. 
The Gormully & Jeffery shop year begins 
and ends in October; from October, 1894, 
to October, 1895, their sales were a little 


mean an addition of $380,720 to the general 
expense account. The present pay-roll at 
$9,000 per week is $468,000 yearly. 
Supposing 10 per cent. of this pay-roll 
could be saved by perfect shop lighting and 
perfect shop transportation, this alone 
would amount to $46,800 yearly saving, or 
over $16,000 more than the increase of the 
interest account by the occupancy of suffi- 
cient ground to manufacture the G. & J. 
output in a single floored shop. But, again, 
as the G. & J. shops now stand, not more 
than two-thirds the floor area can be counted 
as fully available for manufacturing pur- 
poses. Hence if these figures were accu- 
rately carried out, and the constant increase 
in Chicago land values were included in the 
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over 20,000 wheels; with the added floor 
room of the &-story new shop, a production 
of from 380,000 to 35,000 wheels is antici 
pated for the season ending October 1, 1896. 

The ground on which the G. & J. shops 





computation, it would at once be seen that 
it is not economy to build and use a multi- 
floored machine shop, with a land value of 
$400 per front foot for a depth of 100 feet ; 
and a constant inspection of the machine 
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shops of the United States every day affords 
new and striking proofs to me that the 
multi-floored machine shop in every instance 
is an economic error. If shops can be placed 
on ground at, say, $50 per front foot for 
125 feet depth, the figures show at once a 
good profit to be gained or lost by the style 
of shop structure used, but the very strong 
desire of workmen for aggregation makes it 
much easier to find suitable labor to fill a 
shop in the heart of the town than in the 
suburbs, while a shop in the country finds 
the difficulty of securing suitable help to 
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more than offset all the advantages of low 
ground rates, low living expenses, fresh 
air, separate homes for workmen, and all the 
long list of better life conditions which per- 
tain to existence in the country. Thus the 
Liberty Cycle shops, which I photographed 
last April at Rockaway, New Jersey, in sim- 
ply idyllic geographical surroundings, are 
now, or are very soon to be, removed to 
Bridgeport, Conn., because that busy hive 
of metal workers can furnish shop help of 
any class in any numbers at a moment's 
notice. Huau DOoLNAR. 
a eee 


Forty-eight-Inch Triple Geared Lathe. 


The accompanying illustration is of a 48 





Forty-E1GHt-INCH TRIPLE GEARED LATHE. 


inch triple geared lathe, built by the Lodge 
& Davis Machine Tool Co., of Cincinnati, 
Ohio. 

Most of the features of the tool will be 
readily understood from an inspection of the 
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engraving, and it is necessary to call at 
tention to a few points only. 

The spindle is of crucible steel and has 
ground bearings running in bronze boxes 
The lead screw is inside the*bed, nearest 
the resistance, and is engaged by a split nut 
embracing its entire circumference. Thi 
feed mechanism of the apron is of new «cd: 
sign and dispenses with the use of worm 
gearing. All feeds are reversed in the 
apron, and there is power feed for the com 
pound rest, which operates at any angl 
and when in action the cross feed cannot be 
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thrown in. This greatly facilitates turning 
and boring tapers without the necessity for 
taper attachment. 
stop for the carriage, and when cutting 


There is an automatic 


screws the pinion can be disengaged from 
the rack, if desired. 

The change gears can be connected to the 
feed rod and give feeds ranging from 100 to 
5 per inch in the carriage feed or cross feed. 

ae 


A Big Chimney. 


The chimney recently completed for the 
Edison electric plant at Paterson, N. J., is 
the second highest in the State, the tallest 
being that of the Clark O. N. T. Co., at 
Newark. The Paterson chimney, which is 





round, is 280 feet high, 21 feet in diameter 
at the bottom, and 13 feet near the top, then 
spreading to 16 feet 6 inches. The outer 
wall is 6 feet thick at the bottom, and 1 foot 


near the top. There is an air space of 8 
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nches, and the inner wall runs up 130 feet, 
being strengthened every 15 feet by iron 
bands. Where the inside wall ends an offset 
The iron 
cap of the chimney is of iron in eight sec 


overs and closes the air space 


tions, and weighs 6,000 pounds. The chim 

ney was erected in six weeks, an electric 

hoist being employed for raising the ma 

terial. Nearly 1,000,000 bricks were used, 

costing, with the other material, $100 000, 
_—-_- 
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Gang Drilling Machine. 


We give on this page illustrations of a 
multiple spindle drilling machine recently 
built by the Fitchburg Machine Works, 
Fitchburg, Mass. 

The six spindles are all driven from the 
horizontal shaft by helical gears, and the 
distance from center to center of spindles 
can be adjusted by rack and pinion from a 
minimum of 4 inches to 64 inches. 

The feed mechanism is clearly shown in 
the photograph, and we also give a work- 
ing drawing of it, Fig. 2,in which a is a 
tappet rod which is adjustable vertically on 
the right-hand spindle, so that it will trip 
the feed at any desired point, all the spin- 
dles being provided with adjustable collets 
so that the drills can be brought to the 
work or be set to reach the required depth 
simultaneously. 

The rod a depresses the tappet 6, which 
raises c and d@ and disengages the hook e, 
allowing the arm f to fall and thus disen- 
gage the worm. The small hand-wheel en- 
gages the friction, the large one in front 
gives the hand feed and the large one at the 
side the fast hand feed and quick return. 

The table is 16 feet long and is moved by 
the crank handle shown and suitable gears. 
The bed is 20 feet long. The spindles are 
1} inches diameter in the bearing and are 
fitted with collets for No. 2 Morse taper. 
The machine has a capacity to drill } inch 
holes in steel, and weighs 5,100 pounds. 

ms 


Doctor of Machinery. 


As a fine example of what the space 
writer can do when he puts forth a special 
effort and goes into the intricacies of a sub 
ject he knows nothing about, an article en- 
titled ‘‘ Doctor of Machinery,” which re- 
cently appeared in the New York 7ribune, 
easily takes the lead. A friend sends it to 
us with a letter, in which he says the writer 
is evidently in need of a doctor. We re 
print a few of the most touching passages, 
as follows : 


Among the multitudinous trades and pro- 
fessions in New York there are many which 
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ure entirely unknown, even by name, to the 
general public. One of the least known 
and most interesting is that of the expert in 
machinery. The work of a machinery spe 
cialist is far higher than that of a skilled 
engineer, and many years of experience and 
special training are necessary to fit the ex 
pert for his duties There are only about 
half a dozen of these men in the country, 
one in every large city. When anything 
goes wrong with a machinery plant of what 
ever nature the cause of which the engineer 
in charge, frequently the builder of the 
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engines, cannot discover, the machinery 
doctor is called in Every chief engineer of 
a big plant may be called a specialist so far 
is the machinery under his charge is con 
cerned, but the specialist in machinery is an 
expert in engines of every des ription. 

Though he has never seen the engine 
before, he rapidly diagnoses the case and 
prescribes a remedy, just as a doctor does 
for a sick patient Che instrument most 
used by him is a dentophone, which con 
sists of a thin steel rod about a foot long, 
which he holds between his teeth and ap 
plies to the head of the cylinder. To the 
practiced ear of the expert every sound 
transmitted from the cylinder tells a story 
The working of the piston in the cylinder, 
and, indeed, of the whole engine. can be 
heard distinctly in this manner by anybody 
but it takes an expert to tell just what those 
sounds mean, 

In the case of a mysterious knocking 
which was heard in the cylinder of the big 
driving engine in a large spinning factory 
not long ago, an expert was called in to 
determine the cause. Every method had 
been tried to discover where the trouble 
was, but without avail. Bearings were ex 
amined, the cylinder was taken apart, and 
every part well oiled, all to no purpose. 
W hen the expert came he traced the mysteri 
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GANG DRILLING MACHINE. 


ous knocking from the cylinder, along the 
piston rod. crank shaft nd through the 
main shaft. awav off among the looms 
where one of the looms was found to be the 
cause of the troubl 

Olten an experts services are required 
the case of synchronizing looms Lf all the 
looms in a big spinning factory happen t 
beat together, as sometimes happens, the 
Vibration is strong enough t bring the 
building down 


Part of the 
doctor consists in so arranging the distribu 
tion of looms and other machinery that thet 
working will not endanger the stability of 
the factory Defects in a boiler can also 
be instantly determined by the prac ticed eat 
of the specialist \ plate in the boiler is 
selected which is known to be in good con 
dition, and he takes mental note of the pitch 
of the sound made when the plate is struck 
with a hammer All the other plates are 
struck in the same way, and any one which 
does not ring true and contorm to the 


business of the machinery 


correct pitch is examined and replaced. A 
case is on record where a machinery special 
ist was crossing the ocean and detected 


crystallization in the center of the shaft 
thereby averting what might have been a 
serious accident in mid-ocean, Measures 
were taken to strengthen the shaft in the 
place where the quick ear of the expert 
detected weakness, and when the vessel was 
docked his suspicions proved correct 

Few men, even with the most exhaustive 
training, can become experts at this busi 
hess, as it requires a marvelous quickness 
of ear and delicate perception of sound with 
Which few men are blessed Technical 
knowledge is of little avail of itself, and a 
fine engineer might be a poor machinery 
doctor, just as a great musician might make 
an indifferent piano tuner Whenever a big 
mill is erected, a specialist is always con 
sulted as to the placing of the machinery, 
and his fee is generally well worth the ex 
pense and trouble which an injudicious 
distribution of machines may cause 

Where all are so brilliant it is perhaps 
rather bold in us to attempt to point out 
passages that outshine the others, but we 
venture to call attention to the extreme and 
hitherto unsuspected rarity of this new 
variety of doctor, and we wish especially 
to direct attention to the refulgence of those 
passages in which the use of the ‘* dento 
phone” is set forth, and how the cause of 
a knock in an engine was discovered ina 


far-away loom, and a crystallized shaft dis 
covered by sense of hearing, probably totally 
without a ‘‘dentophone,” or, at any rate, 
with only such a one as might have been 
improvised on shipboard 

One who realizes how difficult’ it) some 
times is to write well on a subject the writer 


knows something of is apt to be lost in 
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idmiration of the 


genius who can write 

such entertaining stuff on a subject of 

which he is so entirely and so charmingly 
rnorunt 

—— ope 

A South African Industrial Exhibition. 

It is »tame and slow to say that the 

world moves It whizzes and hums all 


through A great International Industrial 
Exhibition is announced to be held in May 
or June 
Atrica 


months of 


next, at Johannesburg South 


The months named are the winter 
the southern 


that 


hemisphere, and 


the weather there at season Carries no 


suggestion of discomfort Johannesburg, 


it may be noted, is at this moment one of 
the most go-ahead places on the surface of 
the is fully date. The 
success of this exhibition cannot be doubted 
The population of The Rand, as the district 


is called, ure a 


globe, and up to 


pleasure-seeking and an 
They 


money rapidly, and they know how to spend 


amusement-loving make 


people. 
it. The preparations for the exhibition are 
well under way, and the exhibition is to be 
carried out upon a liberal scale. The gov 
ernment of the South African Republic is in 
hearty sympathy with the undertaking, and 
President Kruger is to be also the president 
of the exhibition, with working committees 
of influential men. Numerous applications 
are pouring in from Natal and Cape Colony, 
and British and American exhibitors are to 
The 
ways of South Africa have promised their 


co-operation 


be largely represented various rail 


and assistance, with special 
excursion arrangements and facilities for the 
The chief 


ments of the exhibition will be the displays 


transport of exhibits. depart 


of mining and of 
As tothe mining exhibit, it 
saying that the exhibition 
will be unique so far as South Africa is 
concerned, 


agricultural machinery. 
goes without 
Johannesburg 
Mining and milling plants of 
every description will be on the ground, and 
in every possible way that the industry can 
be represented on such it will 
Everything is to be 
the fullest 
the agricultural de 
velopment of the country, as it is felt that 
that industry has not as yet received in the 


an occasion 
here be in evidence 


done to encourage to possible 


extent an interest in 


Republic the attention which it deserves. 
The mining industry has brought a great 
settled population, and agriculture cannot 
fail to the 
desirous of finding fresh and paying open 
In both 
of these lines American exhibitors must be 


now attract attention of many 


ings for their enterprise and capital. 


intensely interested, vast quantitiesof Ameri 


can mining being 
All the other de 
partments of a full-fledged universal exhibi 
tion are to be in full blast, even a special 


South African loan exhibition, and, by the 


machinery 
operation in that region. 


already in 


courtesy of the government, a collection of 
historical relics. Altogether the forthcoming 
show promises to be a great event and pro- 
ductive the 
general dissemination of knowledge, and the 


of a vast amount of good in 


quickening and broadening of industry. 
——_—_eg>e—_——_ 


Hydraulie Punching Machine. 


We give an illustration of a hydraulic 
punching machine with 36 inches depth of 
throat, and with a capacity to punch flue 
holes up to 4$ inches diameter in boiler 
heads, or 8 inch steel plates. 

The upper horizontal pipe brings the water 
to the machine and the upward branch in 
front communicates with the lifting ram on 
top and keeps a pressure under it at all 
times. The larger ram below is operated 
by the hand lever seen in front, which con- 
trols a valve by which water pressure is ad 
mitted to or released from the large ram, 
and a tappet is attached to the right-hand 
lifting rod which automatically releases the 
water at stroke. The 
horizontal pipe is the exhaust pipe. 


any desired lower 

With water at 1,500 pounds per square 
inch pressure the press will exert a force of 
about 150 tons and will make about twelve 
strokes per minute. 


No leather packings are used in either 
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ram, but instead a specially prepared plaited 
hemp is used 

The 
Media 


Wm H Wood. 


machine is made by 
Del Co ‘ Pa 


oe 
Aluminum 


The ordinary aluminum of commerce runs 
about 99 or 99.25 per cent. pure, the im 
purities being iron and silicon in about the 
following proportions 

Aluminum, 99.25 per cent 

Silicon, .50 per cent. 

Iron, .25 per cent, 
has been made as 


Aluminum can be and 


high as 99.90 per cent. pure, the impurity 
in the case being all silicon. ; 

Pure aluminum does not tarnish from the 
influence of weather, except very slowly, 


even when exposed in a moist atmosphere. 


- 

















HypDRAULK 


The action of salt water on pure aluminum 
is extremely slight, and it withstands the 
action of sea water much better than iron or 
steel. 

Aluminum, however, does collect the 
barnacles, very much the same way that 
steel does, although not quite so rapidly. 

-The more alloy aluminum contains, the 
the water upon it, 
especially those alloys of aluminum which 
contain zine. 


greater action of salt 


Hydrochloric acid is its natural solvent. 
Dilute sulphuric acid slowly dissolves alumi 
num on the evolution of 
Concentrated sul 
phuric acid acts only very slowly on the 


heating, with 


sulphurous acid 


gas. 


metal, although the sulphuric acid of com 
merce usually contains an amount of hy 


*Extracts from a paper on “Aluminum: Its 
Alloys and Their Use in‘Ship Construction,” read 
by J. C. MeGuire at the third general meeting of 
the Society of Naval Architects and Marine En 
gineers. 
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drochloric 
the 


acid sufficient to rapidly act on 
metal, 

The presence of any chlorides in the solu 
tion causes the metal to be more rapidly 


dee omposed. 


Nitric acid, either concentrated or dilute, 
has very little action on aluminum when 
cold. When heated it acts very slowly. 


Sulphur has no action on it at a tempera 


ture less than a red heat. Solutions of caustic 


alkalies, ehlorine, bromine, iodine, and 
fluorine rapidly corrode the metal. 
Aluminum melts at a temperature of 625 
degrees centigrade, or 1,157 Fahrenheit. 
Zine being 415 centigrade, 
heit. 


Silver 


or 779 Fahren 


being 945 centigrade, or 1,738 
Fahrenheit. 

Copper being 1,054 centigrade, or 1,929 
Fahrenheit. 

Aluminum does not volatilize at any tem 
perature ordinarily produced by the com- 
bustion of this 


considerable 


carbon, even though 
kept up 


number of hours. 


tem- 
perature be for a 
It does, however, oxidize, and therefore 
it is not good practice, in making castings 
of aluminum, to raise the metal much above 
the melting point, or allow it to remain 
melted for any great length of time. 

hard 
ness of aluminum varies according to its 


Under ordinary temperatures the 


a ld wha 
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purity, the purest 
the softest. 


metal, of course, being 
The ordinary commercial aluminum is 


about of the same degree of hardness as 
and, in fact, pure 


aluminum acts very much like pure copper, 


commercial copper, 
as it hardens remarkably fast when being 
worked either by forging, hydraulic pres- 
sure, rolling, stamping, spinning, or treated 
in some such similar way. 

One of the reasons that one hears it said 
sometimes that aluminum castings are not 
strong enough to do the work is that people 
will ask for pure aluminum castings, or buy 
the pure aluminum and make the castings 
themselves ; and, as previously stated, pure 
aluminum does not make a very strong cast- 
ing, and there is not one casting in fifty 
which is ordinarily made of aluminum that 
should be made of pure aluminum. 

There is just the same difference between 
an aluminum casting with a few per cent. 
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of alloy in it, and the pure aluminum cast 
ing, as there is between brass and copper 
and, except for special electrical work, very 
few people would think of having a pur 
copper casting made. 

The coefficient of linear expansion of alu 
minum, 98.5 per cent. pure, is .0000206 per 
degree centigrade; that of iron bein 
.0000122, tin .0000217, and copper .00001718 

The shrinkage of pure aluminum in cast 
ing is }j of an inch to the foot, to be exact 
but it is generally taken, in making cast 
ings, as inch, or about that of brass. Th: 
shrinkage of the nickel aluminum alloys i 
much less and can be safely reckoned a 
being only equivalent to that of brass. 

Pure aluminum is very sonorous, and it 
tone seems to be improved by using an al 
loy with a small percentage of silver, or co} 
per and nickel. 

The best results can be obtained, in cast 
ing aluminum and its alloys, by melting th: 
aluminum in the ordinary plumbago cruci 
ble, similar to those which are used for melt 
ing brass or copper, and, if the metal is n 
overheated, it will not absorb any appreci 
able amount of silicon from the crucible. 

Aluminum does not unite with or absor! 
carbon, under any of the ordinary condi 
tions, when the two are heated together. 

As previously stated the metal 
volatile at any of the ordinary temperatures 
and in order to 


is non 


oxidation it is not 
necessary to cover with any substance the 
metal which is being melted. 

A thin film of oxide will form on the sur 
face of the metal when melted, but it is not 
enough to injure the castings made from it 
as this thin film protects the metal under 
neath from further oxidation. 


prevent 


In casting aluminum practically the sam: 
rules should be followed as in making brass 
or bronze castings, 

Either sand or iron molds may be used 
the best result being derived by using iron 
molds; but, under certain conditions, the 
aluminum blows away from the iron if this 
method of casting is not properly under 
taken. The 
best bicycle castings are made in iron molds 
although the majority of the more ordinary 


castings 


stood and proper precautions 


used in commerce are made from 
sand, 

In making up molds for casting aluminun 
as large a gate and as high a riser should be 
used as is convenient, for the reason that 
in the thin casting, one needs quite a hea 
of metal the molten metal to th 
most distant part of the molds; and then 


again, 


to force 


one should have such a volume o 
metal in the gate that the casting shoul 
grow cold before the gate gets cold, in o1 
der that, as the metal in the casting shrinks 
the liquid metal in the gate will flow in an 
take its place. 

After the aluminum ingots have been cast 
and rolled into sheets, there are many cases 
where it is necessary to anneal the aluminun 
before the rolling is carried further, as is th 
case when the sheet is desired soft for stamp 
ing or spinning. 

This process of annealing is accomplished 
by heating the aluminum sheets in a muf 
fled furnace to such a degree of heat as 
would raise a piece of steel to a dull red 
which is in the neighborhood of 700° Fahr 
enheit, great care being taken that th 
aluminum is thoroughly heated through, and 
not only on the surface. 

There are many ways of telling when the 
sheet or wire, as the case may be, has been 
annealed enough, as its temperature varies 
according to the form of the piece or thick 
ness of the sheet being annealed. 

But, for ordinary purposes, take a pin 
stick and if, when drawn across the sheet ot 
aluminum which has been heated, the stick 
is charred and leaves a black mark behind 
it, the metal is sufficiently annealed to pro 
ceed with further operations on it. 

After removing the metal from the muf 
fle it should be allowed to cool slowly. This 
is accomplished in many different ways. 

me 

A lead pipe was recently taken up, which, 
it is related, had carried water to a farm 
house for 74 years. 
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Bicycle Spoke-Threading Machine. 

The manufacture of bicycles has attained 
such magnitude that it has become expedient 
in many cases to design and build machin 
ery in which every other consideration is 
subordinated to the one object of doing a 
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SPOKE-THREADING MACHINE 


single operation in the best manner and at 
the most rapid rate. 

An example of such a machine is shown 
in the accompanying illustration. It is 
made for threading the spokes of bicycles, 
and with a boy to operate it will cut good 
threads upon them at the rate of about 5,000 
spokes per day of ten hours. 

The machine uses a solid die, which is 
made in the manner that has proven highly 
efticient in other classes of thread cutting, 
and the machine is so arranged that the 
various operations of clamping the spoke in 
the vise, releasing it again after being cut, 
and reversing the spindle, are all performed 
automatically, and thus necessarily at the 
right moment. 

A spoke being put in position and the 
lever moved to advance it toward the die, 
the first effect is to tighten the vise, which 
is accomplished by means of the rack and 
pinion seen. The advance of the vise car- 
riage automatically reverses the spindle at 
the proper point, and the die is run off at 
about twice the cutting speed, and upon 
being drawn back the vise is again au- 
tomatically opened and the spindle reversed 
ready for cutting. 

The small pulley seen at the back drives 
an oil pump by which the die is always 
flooded. 

The reversing device is made specially 
sensitive, and will reverse very close to any 
desired point. 

The base of the pedestal is 15''x18", the 
top of the lever is 42” from the floor, and 
the machine weighs about 200 pounds. It 
is made by the Webster Tool Co., Spring 
field, Ohio. 

me 
Setting a Milling Cutter—Boring and 
Inside Threading Tools—Making Soft 
Metal Molds. 


By A. H. CLEAVEs. 
Where it is desired to set a milling cutter 
exactly on the line of centers of the milling 
machine, before setting the table at the re- 


AMERICAN 


quired angle, or when it is necessary to set 
any cutter central for gear cutting, for ex 
ample, without setting the table on an angle, 
an old reliable method is worth remember 
ing. Put any piece of round brass in the 
milling machine chuck and run the cutter 
down over the end, as shown at Fig 1, set 
ting the cutter approxi 
mately near the center 
| After marking down one 
side, as seen at a, revolve 
the work half way around 
“ber and mark as before ; then 
tf the cutter ¢ can be moved 

. 


er | 


to the line and a deeper 





cut made, the work being 
turned as described and 
the cutter shifted and sunk 
a little deeper each time, 
until it will pass down the 
cut without showing any 
difference when the milling 
machine head is revolved 
half around. 

To see the work plainly, 
place a gas jet or other 
light, or a sheet of white 
paper under the cutter, 
when in the work, and look 
down from above on it 

In taking out the stock 
on a square thread screw, 
a rounded rather than a 
square nosed tool works the 
best for a starter. 

The same is true of a 
gang of mill saws, such as 
are used for opening the 
key slots in a cash register. 
Saws with square teeth are 
noisy and unsatisfactory, 
while a lot of round tooth 
ones run smoothly and effec 
tively. 

When steel screws cut 
rough where oil is used, 
they will frequently cut very 
, smoothly by using turpen 
tine, while the point of the thread tool will 
be preserved much longer. 

While on the subject of screw cutting 
and thread tools, I will call attention to an 
exceedingly useful and at the same time 
inexpensive tool found partially illustrated 
in Fig. 2. 


In this cut a forging A is shown in two 
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Am 
Fig. 1 


views—side and top. The part in the tool 
post is dressed off in the shaper or other 
wise, and made to fill as nearly as possible and 
yet be movable. I made one to fit a Blais- 
dell lathe tool post, 14’x} ', the forging being 
wider in front, or one inch, to allow of re- 
ceiving a § inch round tool shank. 

The forging has a bracket for bracing 
screw (, furnished with check nut and this 
screw when needed can rest against the sad- 
dle D, removing the strain from the cross 
slide above, as well as from the tool post or 
tool at that place. 

A description of several uses to which 
such a tool can be put, as well as the one 
which led to its construction by myself, may 
serve to recommend it to others. 

Some time since I had occasion to look 
after the making of a model firearm, in 
which the customer desired, before cutting 
open the stock, to have two opposite and 
equal lugs cut and threaded on the interior, 
to start at a particular place in relation to 


MACHINIST 


the gun stock when vertical. Fig. 3. will 
simplify the thing I wish to explain, if the 
violence done to the rules of drawing is 
overlooked 

Let a represent one of the lugs in correct 
position to commence work on at a’. The 
lathe is geared and locked to cut a five per 
inch thread. Throw off the driving belts 
overhead, take up any backlash on the 
lathe, and pull the lathe by hand, until, the 
lead screw moving the carriage at the same 
time, the line ¢ on the face of the work at 
d stands opposite the lip of thread tool e¢, 


and the center line of the lathe This line 


Ss 
—— >f 


a 


945 


When returned to the lathe and put in the 


holder it coincides with the lathe centers 
the whole thing having beer ned by them 
to start with is shown at Fi Ps With 


this device the thread nut n be uncoupled 
the carriage run back, tool honed for finish 
Ing cul, ete replaced ind set at the exact 


place of starting, after the threading has 
commenced 

At Fig. 2 is shown how V and square 
thread tools can be made for the specific 
work they are intended to do, and used with 
this tixture They can be turned on centers, 


ind useless stock milled away, or may be 
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BORING AND THREADING TOOLs. 


corresponds with the nearest point on the 
face of the lug or 7, and the distance from 
this point to the face of the work d is accu 
rately gaged by the screw /, as seen at 9. 
This gage is set before a window or strong 
light before the tool H, Fig. 2. is put into 
the holder for turning the chambers and 
getting the shoulders before threading the 
lugs, and can be used now for setting the 
tool, as shown in Fig. 3, preferably to push 
ing the same up against a. Supplementary 
gaging can be done with slips like 1, Fig. 2. 
When the lathe carriage is positioned by the 
lead screw, and the line ¢ has been brought 
to place and stopped, then the tool 2, Fig 
2, is brought into position, as seen in Fig. 3, 
Then the set screw 
F, Fig. 2, is tightened, and the collar (@ 


and stopped by screw h. 


loosened and pushed back out of the way 
The in and out rocking-horse method of 
cutting the face of the lug can be applied 
now with accuracy. 
The depth of the cut can be regulated by 
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the length of the lip on the thread tool from 
the shank, or by the stop screw on the cross 
slide used for thread cutting. , 

I am aware that the use of such a tool in 
the manner described in this particular case 
may not occur twice in a lifetime; but the 
principle illustrated is a general one, and 
applies to hundreds of cases. 

For example, an inside thread tool that 
has been broken or dulled can be removed, 
reforged, ground, or sharpened at will, and 
replaced positively right more readily than 
an outside one can be re-located by the 
common method of knocking and trying. 

Where a compound rest ison an engine 
lathe the outside thread tool can be reset 
quickly with the slide rest on angle, and 
fed into the work with the regular cross-feed 
screw. 

But for inside thread cutting, boring or 
turning, the gaging can be done as described 
above, away from the lathe, ina strong light, 
and with an eye glass, if needed. 


marked and filed off to right piteh. An 
arbor # can be used without flattening 
the top, tightened with brass seat under 
the set screw F" fitting the eur: n Kk, so 
that circular cutters like J, shown in. thre 
positions, ean be used and ground as often 
as required without changing the shape, 7 
being revolved to bring them into position. 

AV shows chaser made on a tool in the 
same way ; being better than a single point 
for some work. 

As a tinal example of the utility of this 
tool, I have sketched a syringe joint or 
valve mold, Fig. 4, showing its gate, cores, 
etc., and while the drawing is before us it 
may be well to touch upon the methods 
employed in such work 

In this figure A is one-half of the body of 
the mold. Cast-iron molds for this kind of 
work are blued before being used, and 
heated when in use, so that they will hiss 
when touched with the wet finger. 

The molder will dip them into the tank of 
metal, and heat them properly with a little 
practice ; while handling them fast in usage 
will keep them at the required heat. If too 
hot when in use the metal will tin the mold 
and stick to it. 

In heating up a ladle or kettle of metal it 
is customary to heat the same until it will 
scorch a piece of soft pine. 

The halves A of the molds are surfaced 
down, or used to be, before commencing 
work on them, by touching them on surface 
blocks thinly coated with red lead or lamp 
black, and filing off the marked places. For 
nice surface-titting, however, nothing will 
compare with those surfaces on steel or cast- 
iron that are obtained by rubbing on a 
smooth, flat, cast-iron bench block wet with 
benzine until the benzine evaporates and a 
bright spot is left on the work. Clean waste 
can be used to wipe the block for getting the 
work spotted faster, but when nearly sur- 
faced by scraping a little hard rubbing will 
bring the whole surface to a hard glossy face, 
as the benzine dries off while rubbing. 

Small hardened steel faces can be brought 
down by the same process apart from scrap- 
ing, using emery, corundum or diamantine 
with the benzine, and wiping the charged 
block clean for a finish. Then using ben- 
zine, and pushing the work in direct lines 
nstead of rotating it, a dead flat mirror pol 








This 


smallirregular-shaped, hardened steel pieces 


ish is obtained works admirably for 


Glass mold edges are surfaced by holding 
over a lamp nd smoking the surfaces. The 
touched place ire filed down, and the smoke 
has none of the effects that grease has in 
making a tile slip 


I 
If a snooper wishes to find out how much 
or how little real there is 


grace in a glass 


mold maker, let him go around and _ pass bis 
just filed 


inquisitive fingers over some nice 


work of the latter Unless the mold maker 
is aslee p the unsophisticated feeler will prob 
ably hear the riot act read in five languages. 


After 
Fig. 4, the dowel pins a a are put in (taper 


surfacing the two pieces like A, 
ing) 
Then 


center ot opposite ends of 


make a prick punch mark as near 


pieces Aas con 


venient when together, and draw a line 
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from these points on each half, and file a 
groove on each half of the mold. 

A small drill is guided by these file tracks 
for opening a hole entirely or part way 
through the center of the two pieces like A, 
the pieces being held together now, and for 
turning afterwards, by a clamp like B, left 
open to straddle any projection, such as A. 
Milling machines and shaper displace many 
such methods nowadays. 

Upon taking this clamp B off, it may be 
found that the drilled grooves are unequal 
in depth, and, if so, the shallowest one can 
be filed out and both reopened equally by 
using a larger drill. Then « countersink 
with a tit the 


groove made serving for a guide. 


is used to center work, the 
The work is then clamped, put on lathe 


centers, and turned at @ to fit back-rest 
ring. 

This brings us to the application of the 
tool shown in Fig. 2, and by looking at D in 
Fig. 4 the application to this line of 
can be seen readily. 

This is blind work in which 
furnish the contour of 


work 


the tool must 
the work, and to do 
so must stand in a normal position or on the 
line of centers. 

When made as above described the tool is 
turned on centers and set by the centers, 
which locates it correctly every way without 
squaring up from the face of work or lathe 
face plate, etc. 

When the work is to be examined the ring 
B is removed, back rest moved off and sides 
A separated. For any further work it is 
clamped with tool D inclosed and back rest 
replaced. 


A great amount of inside work, especially 
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in glass mold making, will admit of the use 


of a tool like that shown in Fig. 5, where a 


split holder @. in connection with two dowel 


pins and a screw, secures a flat blank for 
single tool like A or double one like A B 
The form can be turned on centers or filed 
out by hand, the cutting edges being 
brought to plane of centers by milling or fil 
ing off near cutting edge, as seenated. This 
leaves the cutter strong, and with C sup 


ported by anv convenient rest a counterbore 


effect can be obtained 


d' show how 


In Fig. 4 the dotted 


vents or small grooves are 


lines d 
made for the air 
to escape ; otherwise it will sometimes make 


bubbles in the casting. Being very small, 
the metal will not enter them to any serious 


extent 


The pair of stops (right and left hand), Fig 
6, can be used to good advantage in conjunc 
tion with the boring tool / is an extension 
be 


the carriage is run back and 


bar, which can used and removed when 
returned with 
out resetting. 

Having set the boring tool spoken of by 
the set screw shown in the collar, then thes 
solid stops can be used against the lathe car 
screw on collar loosened, 


riage, and the set 


and the gage screw in the same moved back 


instead of being brought against the face of 


work in motion. 
— -—->- 
LELTERS FROM PRACTICAL MEN. 


‘Tempering Steel, 

Editor American Machinist : 
Mr. 
tempering, says 


Simonds, in his article on scientific 


‘‘Cherry red at best is a 
vague term, meaning one thing to one work 
Now, | will admit 
the 


man, as choke cherries are 


man, another to another.” 
that the Minnesota man 

of the 
about the only cherries raised up there, and 
black. It that 
long experience alone has taught temperers 


has advantage 


Eastern 
they are very near is true 
to judge approximately at what heat steel 


containing various proportions of carbon 


must be hardened, but I have not realized 
the uncertainty of this method. I worked 
on edge tools for four years constantly, and 
that I did dollars 


worth during that time by having too high 


| know not lose five 


or too low a heat for hardening or forging. 
Ido not know what way some of our edge 
steel for 
hardening, but 1 do know that the difference 


in their tools is great, and yet a 


tool works have for heating their 


number of 
them use the same make and grade of steel. 
During the four years | worked on edge 
tools I had nothing but the ordinary forge, 
built 
Il was doing; 


48 inches in diameter, and | tires 
the the 
longest piece I hardened or heated to harden 


my 
to suit work about 
on the forge was 86 inches, which can be 
done very nicely on a forge 48 inches in 
diameter. 
One of the 
with many of our firms is that they will not 


make it an object for him to do good work, 


drawbacks the tool smith has 


nor have the surroundings of a tool fire as 


they ought to be. One of the first things 
that ought to be looked after is the light, 
for itis impossible for the smith to get the 
same heat every time unless he has the same 
light. 
small expense, by hanging a set of black cur- 


This can easily be arranged, and ata 


tains on the ordinary window curtain rollers 
all round the forge and tempering bath, so 
that they can be the 
By doing this 
he can have the same light, sunshine or 


lowered whenever 


smith has hardening to do. 


rain, and unless he is color blind he can get 
the proper heat. 

Now, the heat is not the only thing that 
needs care in hardening edge tools, especially 
The fuel that is used for 
heating will very often cause a tool to crack 
in hardening or the bath you quench it in, 
and the way you quench it. Also the length 
of time it lies in the fire after you get it up 
to the proper heat. 


in regular shapes. 


I don't believe that you 
can heat a piece of high carbon steel to the 
proper heat for hardening and keep it at 
that heat for two hours without injuring the 
steel, yet I will admit that different kinds of 
fuel will different 


show results, but unless 
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you cover it as nearly air tight as it can be 
covered, you will injure the steel, espet ially 
edges WwW. G 
Wis. 


the cutting 
Madison 
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Those Eccentric Indicator Diagrams. 
Editor American Machinist: 

1 am that Mr. S. A. 
Smith had been otherwise employed, instead 
of 
because they have given me a lot of trouble 
‘Satan still idle 


and the mischief done in the 


inclined to wish 


taking those eccentric indicator cards, 


finds some mischief for 
hands to do;”’ 
world gives the good people of the world 
lots of employment, and I have had quite a 
find out the true 
inwardness of those cards. They look bad 


enough, and they are much worse than they 


time of it in trying to 


look. Ican never be too thankful that Mr. 
Smith did not give us the lengths of con 
necting rod and eccentric rod, so that I was 


not deprived of a good excuse for ignoring 
the malignant effects of their angularity 
It was providential that the correct diagram 


a’ a 
10 ) 7 6 ) i 


EccENTRIC CARDS. 


was given with the eccentric one, because 
without it I would not have been able to 
First of all I cut the 
cards out, and pasted them on a_ paper, so 


make out anything. 


that the centers of them came in line, and I 
the 
The diameters of the two 


drew the ten ordinates on lower card in 
the regular way. 
circles above are equal to the lengths of the 
I found 
by perpendiculars the crank positions cor 


two cards, and on the larger circle 


responding to the piston positions indicated 
by the ordinates, and I numbered all the 
crank positions the same as the piston posi 
I used only the diagram marked //, 
of each pair, and | went repeatedly over 
each of them, measuring the vertical hight, 
until I could find some point common to 


tions. 


both that would do fora starting point for 
the positions of the eccentric. The point 
on the expansion line of the lower card cut 
by ordinate No. 7 seemed to be the best point 
to use, sol took the vertical hight of that, 
and then on the expansion line of the upper 
card I found the point where the vertical 
hight was the same, and I marked that 7, 
the same the A perpendicular 
from that up to the smaller circle gave me 
the point 7 for the position of the eccen- 

Setting the dividers to the distance 
from the crank position 7 


as other. 


tric. 
on the large circle 


~ 


to the eccentric position 7 on the small circle, 
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I then measured the same distance from all 
the other crank positions, and marked them 


off on the small circle for the several cor- 
responding eccentric positions. Drawing 
perpendiculars from those points on the 
small circle down to the eccentric card, I 


then located all the positions on that card 
corresponding to the positions of the same 
the the 
positions, but some of them came so near 


the end of the card that they could not be 


number on lower card. I say all 


located so as to mean anything. Nos. 4 and 
5 on the right-hand end and 4’, 5, 6 and 7 
on the left end were no good. The same 


vertical lines would not do service for both 
the upper and the lower lines of the card, 
because those represented by the same figure 
would 


not come vertically opposite each 


other; 8 and 8’ are at opposite ends of the 
card, and none of the pairs of correspond 


ing numbers seem to have anything to do 


with each other. This made me give up 
trying to find any way of using the card for 
computing the horse power. The card, 

however, is something more than 


i mere curiosity on account of what 


it shows us of the operation of 
compression and of steam admis 
sion. The admission’ line from 0’, 


where the compression ends, up to 
where the piston starts off, is shown 
10 to take 10 degrees of the shaft revo 
lution, while a card taken 
piston 


from the 
tell 


would 


movement will not us 


be 
card 


anything about this. It 
i interesting to this 


with one in which the steam admis 


compare 


sion occurred a little earlier, so that 
g the compression and the admission 
lines would form one smooth curve, 
would 
That J’ corner would 
be the best place in the world to 


and the sharp corner at d 
be got rid of. 


look for a thump in the engine, if 


it happened to possess such an 
article, and that sharp corner also 
suggests that the correct adjustment 


of the lead is a very delicate oper- 


a'3 ation, and one in which minute accu 


racy is quite important. 
TECUMSEH SWIFT. 
Petroleum Carriages, 
Editor American Machinist: 

I have been considerably interested 
in the articles on bicycle construc 
the 
I have never, to my knowl 


tion, and especially in wood 
rims. 
rim 
bicycle since the original 1868 bone- 
to the steel 
20 


edge, seen a wooden on a 
ma- 


all 
It is pos- 


shaker gave way 
for 


rims have been of steel. 


chine, and over years 


= sible that in this question of wood 


<a rims it may prove to be one of the 


American Machinist 


things which, as Mr. Clough says, 
do not work on this side as they 
and I 
any one against expecting too much from 
should think it 
often 


do on your side, would caution 


wood wheels here, as I 
that there is 
the atmosphere than would be good fora 


pos- 
sible more moisture in 
wooden rim, and that the saving in weight 
by the use of wood must be so small, as com- 
pared with light crescent steel, as to be in- 
all in 
bicycles made on this side, unless it be in the 


appreciable. There is no wood at 
saddle, and it is doubtful if wood rims would 
be successful here, unless they have been 
The 
bicycle steel is quite a special branch in 


proved so by trial already. rolling of 
Sheftield, and the business in vehicles gen- 
erally is likely to be good in the near future. 
One of 
the French vehicles now in the possession of 
an Englishman at Datchet has traveled by 
road from Paris via Southampton to Datchet 


Petroleum carriages are to the fore. 


and thence out west to Gloucester, nearly 
from Datchet. A journey of 120 
miles was run for less than $2.40 in petroleum 


for less than 2 


150 miles 


and lubrication, or cents per 


mile, which, with two passengers only, is 


less than half railway fares. These car- 
riages are now so common in France that 
horses do not take any notice of them. In 


America, with cheap fuel for the Daimler 
motor, they should be still more popular ; but 
a blue barrel of ordinary lamp oil costs 
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nearly $6 in England, and the gasoline will 
be in proportion. What we need badly here, 
as the law is amended, is a 


as soon power 


driven bicyclette Now that every one here 
can ride or has at some time ridden the cycle, 
there would be no difficulty with such a 
vehicle or with a Daimler tricycle 

There is an unlimited field for the use of 
petroleum carriages in England, and it only 
of a that 


made for an entirely different purpose, and 


awaits the abrogation law was 
before even the gas engine had been made a 
practical fact. W. H. Booru, 


London, Eng 


Tapering Worm Wheel in Milling 
Machine Centers, 


Machinist : 


a question came up regarding 


Editor American 

Recently 
the accuracy of- the dividing head for a pair 
of milling machine centers. This head has 
the usual index plates, worm and wheel. The 
worm is tapering, and is provided with 
lengthwise adjustment for taking up wear 
between itself and the wheel 


Some gears cut on these centers had differ 


ent thicknesses of teeth which varied in a 
regular manner, beginning, say, with a 


thick tooth, and gradually growing thinner, 


then back again to the original thickness. 
These series of thicknesses followed each 
other around the gear. The operator was 
blamed for carelessness, but investigation 
showed that a true gear could not be cut on 
these centers. (Similar gears were after 
ward accurately cut upon an old pair of 
centers having different means for taking 


up the wear between the worm and wheel.) 

A blank having twice the number of teeth 
the 
another pair of centers of similar design, 


contained in worm wheel was cut on 


and had alternately one thick and one thin 
tooth. By the 
blank one-quarter turn with reference to the 


changing the position of 
wheel the teeth were cut nearly even. 
The trouble seems to be in the tapering 
This likened 
which instead of having its teeth of uniform 


worm. may be to a_ rack 


thickness, measured on a line parallel to the 


axis, has thinner teeth at the smaller and 
thicker teeth at the larger end of the 
worm. This makes the distance between 


the first point of contact, at the larger end 
of the worm, and the center line between 
the worm and wheel, less, compared to the 
number of included threads, than the dis 
tance between any succeeding point and the 
same center line, measured at equal dis 
We have 


angular 


tances from the axis of the worm. 
therefore a crowding effort in an 
direction of the wheel and blank, which is 
greater at one part of the revolution of the 
worm than in any other, with a correspond 
ing discrepancy in tooth thicknesses. 

Have any of had 
experiences with this device? It does seem, 


your readers similar 
judging from the experiences of the last few 
weeks, that the tapering worm is wrong in 
principle when used in a dividing head, 
WM. SANGSTER. 
The Flooding of Steam Coils. 
Editor American Machinist : 
Having been a constant reader of your 
valuable paper since 1880, had a complete 


file of them, and used them as reference 
books, and obtained a great deal of valuable 
information from them, I would like to 


submit the following sketch and question : 

I have just advised and have had put in 
the above illustrated heating system in the 
factory in which I am employed, and the 
engineer complains that he cannot return all 


four of the returns—direct steam only—at 
once without choking or flooding the 
pipes. You will notice that there are six 


directs; two are for the part of the building 
which is too low, and are trapped out of 
the building into a well; the other four are 
for two floors, two systems to each floor : 
Why 
should the upper floor flood the lower ; is 
not 12 feet sufficient fall? When let 
the direct of doors the steam returns 
almost instantly, which shows that the coils 


the lowest is 1? feet above the boiler. 


we 
out 


are not choked in anv way; taking one ata 


time and then all together they seem to 


work well enough in the day time, but in 
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the morning early, when first heating up, 
why badly, or do they? 
The the 2 
inch pipe runs direct to each system, which 
1 think Would a check in th 


two lower systems help ? 


should they act 


exhaust works very nicely 


is ample. 


Hudson, Mass Cnas. M. Hoveutron 
| The trouble in this « ise, as Our corre 
spondent describes it, seems to be cl ir 


enough. When the live steam is tirst turned 
on, the pipes being cold, the steam is con 


densed rapidly, and a large volume accumu- 


| 
i 


yi 
if 


\ \ 


\ 


un} 
‘ 


| 
| 
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novelty in this arrangement is the shoe h by 


Which the truss rod is attached both to the 


posts and to the tloor joist immediate] un 
der which they come \ detailed view of 
this casting is shown at 7 It will be noted 
that it can be bolted both to the floor joist 
ind also lag screwed or bolted to the side 
timber / A large hole in the web of this 
casting is for attaching the truss rod, which 


may be made either with a forked head or 


merely attached to one side of the casting. 


The trolley carriage is made in the usual 
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STEAM 


lates in the pipes, while probably consider 


able time elapses before the full boiler 
pressure is realized in the coils. The de 
pendence seems to be Upon gray ity alone for 
the return of the water, and as a hight of 
12 feet of solid water only means about five 
pounds pressure, of course a very little 
difference in the steam pressure will retard 
or stop the flow. We do not see where 
check valves could be placed to help the 
cause Ep. 


A Narrow Machine Shop, 

Editor American Machinist : 
Something the 
machine shop is 
illustrated by sketch herewith. The build 
ing is of the ordinary frame variety, two or 


very good in way of ar 


ranging a long, narrow 


hight, and having the heavi 
the 
cross-sectional view is shown in 


three stories in 


er machine tools upon lower floor A 
the engray 
ing, the posts @ and / supporting and form 
The tloor 


framed in in the usual manner and supported 


ing the side walls. beams ¢ are 


down the center by the long timber «/, which 
up 
iron being applied to every third or fourth 


is hung to them as shown, a strapped 


floor joist. The beam in turn is supported 


by the truss rod g, which is attached to tim 








h 
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Another 
casting f is interposed between the rod and 
the longitudinal girder d. 
placed in the truss rod,so that the floor above 
The longi 
tudinal girder d is built principally to forma 


bers a and / by the castings hh. 


A turn buckle is 


may be adjusted as necessary. 


base for the trolley 7, which runs the whole 
length of the shop. 

As shown in the detail drawing at p the 
foundation for the trolley is a piece of flat 
bar iron 4 inches wide by 1 inch thick, sus 
pended from inch bolts, placed 2 or 3 feet 
apart asshown. These bolts pass up through 
the girder d, and the nuts can be adjusted 
both above and below so as to keep the track 
/ straight and level. The bolt & shows the 
method of suspending the trolley track. A 
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form and carries a differential hoisting rig 
which will pick up anything under four 


tons. This affair has no lateral motion, but 


it is supplemented by small cranes One 


placed over each large lathe as shown in the 
the lo 


are belted down 


engraving atm, “and o represent 


cation of lathes, and they 


wards from counters immediately 


The 


is plac ed at one side of the 


placed 
over them, on each side of the shop. 
shaft 


girder timber as shown at y. 


main line 
Both open and 
cross belts run direct from main line shaft to 
counters, and the shifting being done upon 


these long belts makes the work very easy, 
and the belts last along time 

the 
truss rod is interposed a casting #, shown in 
about 4 


shown 


Between longitudinal girder and the 


detail at 7. This casting is inches 
in sketch 


each lathe, 


square, and is located as 


Grinding rings are attached to 


and taken as a whole the shop is very eco 
deal of 


heavy work can be done in it without dis 


nomically arranged and a good 
comfort to the workman or delay to any ot 


the machines. JAMES F. HOBART, 


That Kane-Pennington Motor. 
Machinist a 
In the description published in your col 


Kditor American 


umns of the Kane-Pennington motor, | find 
that 
planation or a correction 


some statements either need an ex 


If the two-spark 
mechanism has doubled the efficiency of the 


motor, and the consumption of oil is ,', of 


one gallon per indicated horse-power per 


hour, as is stated, I fail to see how the claims 
for the ignitor are substantiated, or where 
any beneficial results are obtained, for if 
the efliciency of the motor is increased, the 
consumption of oil should be correspond 


ingly decreased, Almost any manufacturer 


of gas engines is ready to guarantee his 
engine not to consume more than ,', of one 
gallon of oil per brake horse-power per 
hour. If the two-spark mechanism has 


done what is claimed for it, then the motor 


certainly could not have compared very 
favorably with other makes on the market 
before this device was applied toit. Your 
correspondent also credits Mr. Pennington 
with the statement that the explosion does 
not take place until the crank angle is 45 
degrees. If such is the case, it is contrary 
to the best practice, for you would then 
compress the mixture in the cylinder and 
allow it to partially expand before igniting 
it. This would not only reduce your initial 
pressure, but would only allow the pressure 
the 


piston for the remainder of the stroke, in 


obtained by the explosion to act on 


stead of the whole of the stroke, as in all 
It is customary to make the 
the 


other makes. 


spark in the cylinder before piston 
reaches the end of the inward stroke, so as 
to have the greatest pressure at the begin 
ning of the outward stroke. 

IRVING LONGENECKER. 


55 Callahan Bank Building, Dayton, Ohio 
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Preparing Borax for Brazing. 
Editor American Machinist : 
Ple isc 


Brazer 


illow me to su est oO Old 


in October 24th, that in preparing 
his borax if he will put it in any convenient 


water-tight dish with about an equal amount 








of water, place it over his fire until the 
borax is well melted, then stir it as it 
cools and thickens, he will have the finest 
calcined borax he ever used. and it will lay 
to its work much better than dry borax 
Lam sure after one trial he will never use 
the fire shovel again. By this process no 
pounding or grinding is required. 
Sixty YEARS IN THE Suop, 
~=_—- , 
An Exploding Piston—The Mechanical 
Reporter. 
We reprint the following, verbatim, from 
the Boston Journal: 


BRocKTON, Mass Nov. 15 
Bailey, a machinist, employed by Chas, H 
Holt, was severely injured Thursday after 
noon by an exploding piston head that he 
was trying to remove from a boiler. He 
was thrown to the ground and sustained a 
fracture of the right arm, broke his fore 
finger and suffered a compound fracture of 
the left thumb. He was also badly burned 
about the face and eyes 


George 


We are indebted to Mr. Holt for the very 
clear and interesting account below 
Machinist . 

The accident to George 


Editor American 
sailey in my em 
ploy was caused by the explosion of a piston 
| h id 


put a new rod in the piston as 


of a 7-inch by 14-inch Exeter engine 


told him to 


the old one was badly worn. He removed 
the piston and rod from the engine, and as 
the piston was riveted on to the rod he put 


the 
but as the 


it in the lathe and turned out the end of 


rod and then tried to drive it out 


rod did not start he took it to the forge to 
heat and expand it to get the rod out He 
supposed the piston was solid, but it hap 


pened to be hollow, and in some way got 


some water in it and there was no vent for 
the steam to escape, and when the piston be 
came hot it created such a pressure of steam 
that 
that 


him 


it caused an explosion with such force 
it threw Mr 
and bone in his right forearm 
and right the his left 
hand, throwing the fire from the forge, set 


Bailey on the anvil behind 
broke a 
thumb of 


ting his clothes on fire and the shop, burn 


ing him quite badly I should think the 
piston would hold two-thirds of a pint of 
water C. H. Hout. 


| The above will go far toward explaining 


a number of other ‘*‘ mysterious” piston ex 
plosions that have occurred at different 
times.—Eb. | 


—_ oe 


One hundred and twenty thousand dol 


lars was the fee paid to Prof. E. A. 
Fuertes, of the College of Civil Engi 
neering, for his work in planning for the 
city of Santos, Brazil, a sanitary system, 
where deaths from yellow fever, etc., aver 
aged 205 to 1,000 annually This is the 
highest fee ever paid to an engineer. Under 


him are 50 to 60 engineers ; he bas also em 
ployed a large number at Cornell University 
to draw up plans from his specifications. 
Never was so immense a project placed in 
man’s hands, for it practically means 
that the city shall be pulled down and re- 


built on sanitary principles. It will cost the 


one 


srazilian Government from two. to three 
million dollars. 
ape: 
Near Delphi, Indiana, a marsh was re 


cently plowed by steam, The engine used 
was of the ordinary traction type. The front 
wheels were 2 feet wide and the back wheels 
1 feet in width. The uncommon width of the 
wheels is for the double purpose of rolling 
the ground, and making it solid to prevent 
the engine (which weighs 5 tons) from sink- 
ing into it. One engine can draw five plows. 
By means of a drag and roller attached to 
the hinder part of the plows the ground is 
made ready for the seed as soon as engii-.e 
and plows have passed. 


Mr. Edgar ©. Seebohm, who has for sev- 
eral years represented the J. A. Fay & Egan 
Co., of Cincinnati, Ohio, at New Orleans, 
has been chosen as one well fitted to repre- 
sent this firmin South Africa. Mr. Seebohm 
goes to Johannesburg to take charge of their 
interests there. 
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Neglected Possibilities of the Modern 
Machine Shop. 


Probably every man has wished that he 
could build a house, but no man builds a 
house that he does not straightway wish 
that he might build another to correct the 
mistakes of the first. So it is with the build 
ing of shops. Every machinist is given to 
planning and imagining, and very few there 
are who could not at least tell us how differ 
ent they would have things if they could 
have the designing and the arranging of the 
details of the shop. One who is permitted 
to build a new shop is to be regarded as a 
privileged and fortunate person, yet when 
the shop is built the universal experience is 
repeated. The man who has designed and 
built it regrets that he did not build it dif 
ferently, and every one who sees it is a critic 
who also wonders why in some respect or 
other it is as itis. It will be seen that if we 
lapse temporarily into the almost universal 
habit we are not without justification. 

In the building of our modern shops the 
modern materials of construction are quite 
generally employed. Steel beams and trusses 
and columns of iron or steel have quite 
largely superseded wood for flooring, fram 
ing and roofing, and our shops are now 
built stronger, lighter, more nearly fireproof 
and more lasting than of old, although in the 
lasting quality some of the old shops were 
sufficiently strong. The possibilities that 
the new construction has carried with it for 
promoting the general mechanical pur 
poses of the erection we are confident have 
not been fully appreciated and appropri 
ated, 

The ideal machine shop is, of course, the 
one-story shop, and in the one-story shop of 
modern construction the columns and the 
roof trusses have been put to special ser 
vice generally fortwo purposes only, that of 
carrying the necessary shafting and the sup- 
ports for the traveling crane, 

In many shop designs the traveling crane 
has been the supreme idea to which every 
thing has been subordinated, and no one 
need travel far to find those who believe that 
the traveling-crane idea has been in some 
While certainly all the 
traveling cranes are not in use that should be, 


cases overdone. 


we doubt not that there are maoy that may 
be regarded as a poor investment. But when 
we have our traveling crane and our line 
shaft all up any one can look in and say that 
we have a fine factory building that may be 
used for almost any manufacturing pur 
pose, and nothing about it particularly sug 
gests the machine shop to the exclusion of 
other industries A modern foundry has a 
functional character and is readily recog- 
nized for what it is and as especially adapted 
to its specific purpose, but not so the ma 
chine shop. 

[f any one will look over the equipment 
of a large machine shop, and if he will for a 
time overlook the lathes and direct his 
attention to the variety of other tools em- 
ployed, he must notice one feature that is 
common to a large portion of them, Ex- 
cluding the lathes in the shop, how many 
tools are there that do not comprise, as a 
prominent or essential feature, columns or 
frames or housings for holding the tools or 
the operating mechanism high above the 
floor? Why in many cases could not this 
function be better fulfilled by the beams of 
the building ? Say that we have the most 
modern of modern shops, with the great 
central nave and the wings of considerably 
lesser hight, why should not these wings 
have, overhead and lower than the present 
ceiling; stiff beams with ample horizontal 
bracing in all directions capable of carrying 
drills and boring machine mechanism? The 
radial drill is probably not lower than third 
or fourth in functional importance among 
machine tools, and everything that it does 
can be better done by a suspended drill that 
is entirely independent of the tloor. Boring 
mills for large diameters are among the 
most costly of modern tools ; but with over- 
head mechanism entirely independent of 
that below they may be made of unlimited 
capacity, of greatly increased convenience of 
operation and for probably one-half the cost. 
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With a ceiling or framing overhead as 
stiff and strong as the floor below, there is a 
new and imperative demand for the inde 
pendent suspended drill. The overhead 
drill is one of the old-fashioned tools that is 
not now generally met with, we believe, 
not on account of its inutility, but because 
we have got too much into the habit of 
buying and expecting to buy only self-con- 
tained and ready-made tools. There is 
probably no successful manufactory of any 
standard article that is not largely dependent 
for its success upon the special machines 
employed. Every machine shop has now 
its special lines of manufacture, and it, too, 
in almost every case could use its special 
tools, and when it comes to the designing 
of them it will be well to think of the 
possibilities that are overhead. 

—- 


Commodore Melville Indorsed. 

Information has been received to the effect 
that the German Government intends to 
place triple screws in three of its new second- 
class cruisers, and in one first-class battle 
ship. This is rightly regarded as a very 
significant indorsement of Commodore Mel 
ville’s action in securing the adoption of 
this principle in our ‘‘ Columbia ’’—the first 
large war vessel to be so equipped. 

And this seems to be a good time to call 
attention to the fact that Commodore Mel- 
ville’s term of office expires next February, 
and that there are those who fear that his 
outspoken words on questions that have 
figured in the ‘* line and staff” contest may 
result in some effort being made to prevail 
upon the President to decline to re-appoint 
him. Commodore Melville has, however, 
done no more than his plain duty in calling 
attention to the plain reasons why the 
engineer corps has been handicapped. In 
doing so he has only attempted to do what 
must eventually be done by himself or some 
one else in his position, if the Navy is not 
to be seriously and needlessly crippled by 
customs and rules which the advance in 
naval construction and changes in the science 
of naval warfare during the past twenty 
tive years have rendered absurdly unfitted 
to present conditions, 

The part which the Bureau of Steam En 
gineering has taken in the construction of 
the new navy, under the leadership of Com 
modore Melville, has been exceedingly credit 
able. No work of equal importance and 
magnitude has, we believe, been done any 
where in either private or government estab- 
lishments with fewer mistakes or mishaps, 
and it would certainly be a grave mistake to 
permit such an officer to retire from his 
position simply because his sense of duty 
has impelled bim to be outspoken on matters 
which he believes to be vital to the highest 
success of his department and of the Navy 
itself. 

—— + 





Use Your Pen, Your Pencil or Your 
Typewriter. 

Though our series of articles on bicycle 
manufacturing will give a great deal of 
information regarding the methods and 
processes by which such machines are made, 
our man cannot, of course, see and describe 
everything, and we wish all our new read- 
ers in bicycle factories and elsewhere to 
know that our columns are always open for 
contributions on subjects connected with 
shop practice. 

Those who, in one capacity or another, 
are connected with machinery building es- 
tablishments have much more to do with 
making the AMERICAN MACHINIST than its 
publishers or editors have. 

The editor can be only the chairman of 
the meeting, so to speak, and the paper is 
designed to be simply the mouthpiece of 
those who build and operate machinery. 
And no paper can be more or better than 
the mouthpiece of those who are interested 
in the subjects of which it treats. We hope 
all our friends will feel free to comment 
upon or to criticise our Bicycle Tools arti 
cles, and that they will send in for publi- 
cation anything they think may interest 
readers, 
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Searcity of Naval Engineers. 


Engineer-in-Chief Commodore Melville 
calls attention in a recent report to the fact 
that the Naval Academy is turning out 
engineers as fast as vacancies occur, and he 
recommends that the department be allowed 
to take engineers from among the graduates 
of Cornell, Harvard and the Massachusetts 
Institute of Technology. 

We should much rather that the recom- 
mendation should be to take men from any 
school whatever, or from no school at all, 
who could prove their fitness for the position. 
The notion that no one should be allowed to 
even aspire to the position of an engineer in 
the Navy unless a graduate of a certain 
school is unworthy of our time, and should 
be gotten rid of. 

There are men in the U. 8S. Navy classed 
and paid as machinists, and treated as if 
they were nobody, that are in reality doing all 
the work of naval engineers, except wear- 
ing the brass-bound clothes and drawing 
the money. 

It should be possible for such men _ by 
showing their competence for the positions 
to get them. Many of them are, we firmly 
believe, far more competent for the posi 
tions than any school graduate can be, and 
more of them would fit themselves for the 
position if there was any incentive to do so. 

ae 

A New Charge Against the Bicyele. 

The latest achievement of the calamity 
experts is to demonstrate, to their own satis- 
faction at any rate, that bicycles have cost 
the country $200,000,000 during the past 
four years, or $50,000,000 a year. The 
cost to manufacture these is put at $27 each, 
and they say that actual values will tend 
toward this figure, and the shrinkage in 
values from $200,000,000 to $75,000,000 or 
less will affect Wall Street and make trouble 
in financial circles. 

Of course, there could be no more ridicu- 
lous nonsense, but it answers the purpose of 
helping to produce a ‘‘ scare,” perhaps. 
These machines have been sold and paid 
for, and the application of a little common 
sense to the matter would show that their 
depreciation in the hands of users is no 
more a serious matter than is the wearing 
out of clothes or shoes, either of which cost 
much more than $50,000,000 per year. 

a 

A new demand for machinists seems to 
have been foreshadowed by some occur 
rences during the recent election in New 
York State where one of the new ballot 
machines got out of order during the day, 
and the business of saving the country had 
to be suspended until an expert could be 
brought from the factory to put it in work- 
ing order. 

It is not unreasonable to suppose that the 
time may come when an expert machinist 
will be stationed at every polling place to 
insure that no mishap shall result in the 
disfranchisement of qualified voters. Such 
a machine man would certainly exert a 
much more wholesome influence upon elec- 
tions than some of the other kind of machine 
men who now have so much to do with 
them. 

—— 


We are pleased to note that The American 
Engineer has fallen into line of the move- 
ment for standard size catalogs, and in each 
notice of a new catalog gives its size and 
states whether or not it is ‘‘ standard.” We 
have been doing this for some months, and 
think the results have been good. We hope 
all technical and trade papers will eventu- 
ally follow the same practice. 

——_-g>o—__—_ 

The reported capture of large orders for 
armor plate by the Bethlehem Iron Company 
and Carnegie, to be used on Russian naval 
vessels, is attracting considerable attention in 
armor-plate manufacturing and naval circles 
all over the world, and it is thought to indi- 
cate that American armor-plate mills will 


have to be dealt with in any open competi- 
tion for such work that takes place here- 
after, 
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Frederick Baldt, manager, and James T. 
\nderson, foreman of the Penn Steel Cast 
the 20th 
inst. acquitted of a charge of attempting to 


ngs Co., of Chester, Pa., were on 


defraud the government on a contract for 
steel castings. Three naval ofticers were 
the witnesses for the government, and no 


witnesses were examined for the defendants 
for the that the 
prosecution utterly failed to make out a 


reason those conducting 
case, the judge declaring that the testimony 


given was not sufficient to establish even a 
well-grounded suspicion of guilt, much less 
a proof of it. 

-_- | 


Barton Hoopes, founder and head of the 
firm of Hoopes & Townsend, of Philadel 
phia, died the 15th inst. He the 
manufacture of bolts, nuts, ete., in Wil- 
mington, Del., in 1849, and removed to Phila 
delphia in 1852. He was 69 years of age at 
the time of his death. 

Se 


started 


Can any of our readers give us informa 
tion about the process of etching names or 
designs upon steel by the use of a rubber 
Stamp ? 
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Literary Notes. 


THE PRACTICAL APPLICATION OF THE SLIDE 
VALVE AND LINK MOTION TOSTATIONARY, 
PORTABLE, LOCOMOTIVE AND MARINE EN 
GLINES, WITH NEW AND SIMPLE METHODS 
FOR PROPORTIONING THE PARTS. By Will 
iam 8S. Auchincloss, C. E., M. Amer. Soc, C. E 


Thirteenth Edition, Revised. New York: D. Van 
Nostrand Company, 185, 
The preface to this revised edition of 


Auchincloss says that ‘‘ * Linkand Valve Mo 
tions’ has had a phenomenal sale during the 
The 
was a phenomenon, as every engineer knows. 
We cannot think of another book pertaining 
to engineering, however complete and thor- 


past twenty-five years.” book itself 


ough it may have been, which from the 
moment of its appearance was accepted as a 
standard work and could hold that position 
unchallenged through so many years. In 
the present edition the author says that he 
carefully all 
formulie, because he considers it absurd to 


‘has eliminated abstruse 
invoke the aid of higher mathematics for the 
solution of every-day problems in link and 
valve motion.’ The Allan the Wel 
link motions here considered 
much more fully than in the previous edi 
We regret 
Price, 82. 


and 
schiiert are 
tions. to note that the book has 
no index. 
THE PRACTICAL APPLICATION OF DYNAMO 

ELECTRIC MACHINERY. By Carl K. MacFad 

den, Associate Member American Institute Klee 

trical Engineers; and William D. Ray, Associate 

Member American Institute Electrical Engineers, 

Vice-Pres. Chicago Electrical Association, 

The reader of this little book who realizes 
the need of a general fundamental under- 
standing of the application of electricity, 
will find much which will be beneficial, in 
structive and interesting, and will place him 
on such a foundation as to make the other, 
more complete electrical books more easily 


understood. The whole subject is pre- 
sented ina very simple manner, free from 
technicalities ; the electrical terms which 


have to be used are thoroughly explained, 
and such illustrations given as to make the 
book a very suitable one for beginners. The 
first chapter treats on elementary data, and 
the following chapters treat on magnetism 
and induction, theory of dynamos, current 
distribution, transformers, types of dyna 
of 
lamps, electric 


mos, causes trouble in dynamos, are 


motors, storage batteries, 


electric heating, borse-power equivalents, 
and copper wire data. 

The book is published by Laird & Lee, 
Chicago, Il. Price $1.00. 


The Horseless Age is the rather negative 
name of a new journal which, in character 
and appearance, is, however, positiveenough, 
and to 
the motor vehicle industry, the initial num 
ber containing illustrated descriptions of a 


is devoted matters connected with 


large number of such vehicles, good, bad 
and indifferent. 
illustrated and printed, and is published by 
BE. P. 157-159 William Street, 


The new journal is well 


Ingersoll, 


New York. 
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Questions of general interest relating to subjects dis- 
cussed in our columns will receive attention in this 
department. The writer’s name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet. We cannot undertake to answer questions in 
- This department is usually crowded, 
and questions muat wait their turn to be ar 
Neither can we undertake to solve mechanical or engi- 
neering problems, Quad send answers by mail. 
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(414) A. V., Greencastle, Pa writes 
Please give me the address of the publish 
ers of a good practical book useful to ma 
chinists, engineers and patternmakers A 
See ** How to Study and What to Study,” in 


answer to Question 539 in our issue of 
November 22, 1894. 

(415) W. R., Pittsburg, Pa., writes 
Please let me know what the rated horse 
power will be of an engine with cylinder 14 
inches diameter, 18 inches stroke and run 
ning at 120 revolutions per minute. A. 
We should rate it at 63 indicated horse 
power, non-condensing. 

(416) J. E. S., Pittsburg, Pa., writes 
Please inform me of a good work treating 


on the making of all kinds of lacquers for 
bronze and chandeliers A.—We do not 
know any book treating exclusively on this 
subject. You will find the information in 
some of the cyclopedias of recipes, notes, 
etc, 


(417) E. P. S., Burlington, Iowa, writes 
Kindly inform me of the most modern works 
now published treating on the gas and vapor 
engines, and where the same can be secured. 


A.—*‘ Gas Engine,” by D. Clerk, we be 
lieve to be a good book. In studying the 
principles on which these engines work, 
we should advise you to get ** Thermody 
namics, Heat Motors, and Refrigerating 
Machines, by De Volson Wood, third edi 
tion. Both of these books are published by 
John Wiley & Sons, 53 East Tenth Street, 
New York. 

(418) G. M. T., Tottenville, N. Y., writes 


I have a round piece of sapphire set in a 
brass block. I wish to increase the hole 
through the sapphire from .034 to .036 diam 


eter, and give ita very high polish. I have 
used diamond dust, but I do not know 
positively what to mix with it. A.—We 


should use wire or wood lap, charged with 
diamond dust moistened with olive oil. 2. 
Kindly give me the title of a good book 


which treats on the working of precious 
stones. A. We have not seen a book of 
this kind. 

(419) S. T. W., Baltimore, Md., writes 


Kindly inform me where I can find cuts and 
descriptions of the Marshall & Joy valve 
gears. Also, are these gears patented or have 
the patents expired’  A.—The Marshall 
valve gear you will find illustrated and de 
scribed in our issue of July 8th, page 6, 
Ik89. The Joy valve gear has illus 
trated in answer to Question 433 in our issue 
of November 138, 1890. You will also find 
illustrations and descriptions of these gears 
in ‘*‘ Valve Gears for Steam Engines.’ by ¢ 

H. Peabody, published by John Wiley & 
Sons, 53 East Tenth Street, New York 


(420) R. S. B., New Britain, Conn., 
writes: A number of castings have the 
appearance of malleable iron, but are claimed 
by the makers to be cast steel. What chem- 
ical or physical test will settle the matter ’ 
A.—Any one familiar with malleable iron 
can recognize it by the fracture. When 
broken it will show a skin of more or less 
thickness of fine grain and quite white, 
while the interior will be of quite a dark 
color and more or less rotten in appearance. 


been 


A steel casting when broken will show a 
practically uniform granulation over the 


whole surface. The steel casting looks like 


steel in the fracture, while malleable iron 
decidedly does not. 

(421) S. H., Prono City, Utah, writes 
Please inform me how many gallons of 


water will be discharged per hour through a 
4-inch pipe 9,000 feet long with 200 feet fall. 
A.—The quantity discharged will depend on 
the smoothness of the interior of the pipe; if 
smooth and uniform in diameter the dis 
charge will be about 9,182 gallons per hour. 
2. How many gallons: per hour will this 
pipe discharge with a fall of 30 feet? A. 

About 4,600 gallons. 3. Would you advise 
the same diameter throughout the whole 
length of pipe? A If all the water is dis 
charged at one end we should use the same 
diameter of pipe throughout the whole 
length. 


(422) F. E. W., Springfield, Ohio, asks 
Will you please give an explanation of what 
is meant by ** foot-pounds” % We have had 
some discussion in regard to the term, some 
Claiming that time and energy or power 
applied are both taken into consideration. 
while | claim they are not, Please state 
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correct A. The term ** foot 
pound means pound weight lifted 1 
foot high, and the element of time 
enter into it, as it represents a foot-pound of 
work done, whether the time consumed be 
second or one year But when time is 
also considered, it then becomes a question of 
power, andif the weight of 1 pound is hfted 


which is 
one 


doe 8S not 


one 


fe, then of ah 
33 000 


1 foot 7 m rst 
power has been exerted during that time, 
simply because a horse-power is equivalent 
to lifting 33,000 pounds 1 foot in 1 minute 

If we know that 83,000 pounds have been 


lifted 1 foot, we then know that 383,000 
foot-pounds of work have been.done But 
this work might be accomplished by an 
engine the maximum power capacity of 
which was only ,', horse-power, only it 
would have to be geared up so that it could 


handle the weight, and neglecting the extra 
gearing required to overcome friction, would 
have to run 10 minutes to do the work 


while a 1 horse-power engine could be 


geared to lift the weight faster, and would 
need to run only 1 minute to do the work 

(423) Engineer, writes lL send 
you sketch of valve, and would like your 


opinion as to the best way to increase the 
efficiency of the engine. The engine is an 
upright, 5 inches by 8 inches, and the valve 
takes its motion from the crank pin by means 
of an arm on which is fastened the valve pin, 
so arranged as to admit of adjustment and 
also permit lengthening or shortening of the 
travel of valve. Asthe engine is now running 
the valve has a travel of 1,. inches, but 


does not give as good results as it is thought 
it should A.—We would cut out the ex 
haust cavity of the valve to 13 inches, and 
increase the travel to 14 inches. After that 


to add 4 inch to the outside of the valve at 
each end, either by making a new valve or 
otherwise, and then increase the travel to 
14 inches would be a good thing. The 


valveshould, of course, beset with proper lead 
after either change. The changes suggested 
will neither of them increase the actual 
power developed by the envine, but they 
will tend to promote the efliciency of the 
steam used, although in so small an engine 
it will probably be difficult to demonstrate 
much improvement, 


(424) J. J sirmingham, Ala., writes 
We have some heavy weights to lift, and in 
connection with this a question came up in 
regard to the carrying capacity of a steel 
rail of the following dimensions The head 


is 24 inches wide, the stem is 4 inch thick, 
flange 44 inches wide, and the hight is 44 
inches. Please give rule for computing the 


load it will carry, and work out the problem 
as simple as possible Distance between 
supports is 64 inches. A.—To work out a 


problem of this kind we should have a se 


tion of the rail with all dimensions marked 
uponit ; since you have not given this section 
we shall assume that it is like that shown in 


the accompanying figure. The neutral axis 
passes through the center of gravity of the 
section; hence our first step will be to tind 
the center of gravity. For this purpose, 
divide the section into a number of elemen 
tary fivures by the lines ¢ Pa q h. i k, l m, 
no, pq, and 7s drawn parallel to the base 
line OU D; tind the area in square inches of 
each elementary figure, and multiply each 
area by the distance in inches from the base 
line to its center of gravity, add all these 
products, and divide the sum by the whole 
area of the section ; the result will be the 
distance from the base line ( D to the center 
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of gravity G of the section: we find this 


distance to be very nearly 24 inches, hence 
through G draw the line _Y Y parallel to the 
base line OD; the line X ¥ will be the 
neutral axis. The next step will be to find 
the moment of inertia of this section ; this is 
done by multiplying the area of each ele 
mentary figure as previously found by the 
square of the distance from 


sravity to the neutral axis ; add up these 





its center of 
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products ; the result will be the moment of 
inertia of the section This result is an ap 
proximate one only, but the nearer that the 
division lines ef h ik, et ire placed to 
each other, so that there will bea greater 
number of elementary figures, the closer to 


the correct result will be the ipproxima 
tion. By the method indicated, we find the 
moment of inertia to be 16 We shall now 
assume that the whole load is concentrated 
it the center of the rail to tind the safe 


load which the rail will support under thes 
conditions, have the following ruk 

Multiply the safe working stress in pounds 
per inch by the moment of inertia, 
divide this product by the distance in inch 
es between the supports and by the distance 
in inches from the neutral axis to fibers 
most remote from it, and multiply the quo 
tient by 4; the result will be the load in 
pounds which the rail can support. In sym 
bols we have 


we 


square 


W=4 
‘xX 

in which W load in pounds, S 
working stress, / moment of inertia 
distance in inches between the supports of 
the rail, and distance from the neutral 
axis to the tibers most remote from it. For 
S owe may take 12,000) pounds per square 
inch, / we know to be equal to 16, 7 is 
given as 64 inches, ¢ is Substi 
tuting these values for 


sate 


ine hes 
letters, 


21 
7¢ 
the 
. " OOO & 16 
w=-4x'* 1s 

64 «x ” 


~4 


we have 


3330) pounds 


which the rail will support with 
provided the load is a quiescent one 
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Tool Co., Mernden,Ct. 


Gear Wheels, Gear Cutting 
Forming Lathes, Mer. Mach. 
Milling Machs. Kempsmith Co., Milwaukee, Wis 
Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt,38 Cortlandt St., N.Y. 
Engrs. should investigate the Korting Condenser, 
Obtain Catalog from A. Aller, 100 Liberty St., N.Y. 


Marine Iron Works, Chicago, builders of steam 
yachts and marine machinery ; catalogs free 
Squaring and Rotary Shears, Tinsmiths’ Tools, 


Presses and Dies for sheet metal work, are made 
by the Niagara Stamping and Tool Co., Buffalo, N.Y. 
Improved Duplex and Special Gear Cutters in 
stock and to order; Gear and Milling Cutters of 
all descriptions. R. M. Clough, Tolland, Conn. 
Key Seaters for any length of hub or width of 


keyway. New, handy machines, Mitts & Merrill, 
913 Tilden street, Saginaw, Mich 

Three valuable books b Prot N Hawkins 

Calculations,’ $2.50; ° Instructions tor the Boiler 
Room,” $2.50: “ Aids to Er neers’ Examinations,’ 
Sz. Sold on installments. Write for terms and 
catalog Theo, Audel & Co., 91 Liberty St., N.Y 

Thin emery wheels, for cutting slots, ete., aspe 
cialty, The Tanite Co.. Stroudsburg, Pa.; 161 Wash 
ington street, New York; 189 East Pearl street, 


Cincinnati, Ohio 
“ Practical Drawing,’ by J. G. A. Meyer; used by 
text-book; the set of 


the United States 


engineering schools in lieu of 


#2 papers sent toany address in 


for $5 AMERICAN Macutnist, 203 Broadway. 
As will be seen by an advertisement on page 956, 
‘Business for Sale.’ an opportunity is given tor 


one or more young men to purchase an established 
business in Corning, N. Y Preston & Heennans, 
the advertisers, have conducted very successfully 
the business here advertised for nearly 30 years 
The whole property 1s in first-class condition, and 
will be sold at a bargain 


—_—___ +> 
A New Coal Calorimeter—II,* 
sy Pror. R. C. CARPENTER. 
EXPERIMENTS WITH OTITLER FORMS, 
The methods of coal calorimetry have 
been the subject of almost constant experi 
ment in the laboratories of Sibley College 


for the past three years, but until the past 
year the instruments employed were those 


which have been long in use ; it may be a 


matter of some interest, however, to give a 
synopsis of what has been done, although it 
cannot be claimed that much has been ac 
complished, 

The instruments tried, regardless of order, 
have been as follows 

1. Thompson’s calorimeter, shown in Figs. 
ft and 5. This instrument provides an ap 
proximate method of determining heat value 
which is often quite satisfactory with bitumi 
nous coal, but, so far as the writer’s experi- 
ence goes, is of no value with anthracite coal, 

It consists (Fig. 
ated 
latent 


this 


1) of glass jar, /7, gradu- 
1,934 grams of water (twice 
In 


a thermometer to indi- 


to contain 
heat of 
inserted, 1, 


steam at 212 degrees) 


ure 
Abstract of a 


meeting of the 
Engineers 


paper presented at the Detroit 
American Society of Mechanical 








cate rise of temperature; 2, a combustion 
chamber. G 

Phe ombustible - grams, 1s powdered 
ind mixed horoughly as possible with 
+4 in f ry dry mixture of 3 parts 
potassic chlorate with 1 part of nitrate, and 
introduced into a small copper furnace, F, 
provided with a fuse 

The furnace KF is placed beneath the 
ymbustion chamber, G, and fired, the gases 
escape through holes in the bottom of the 
combustion chamber and rise through the 
water, escaping at the top, somewhat as 
shown in Fig. 5 In order to get a more 
intimate mixture of the escaping gas and 


water, we used baffle plates on the combus 
tion chamber, and also very fine wire-gauze 
Instead of 
fired with an electric current 


netting. firing with a fuse, we 


With this instrument the rise in tempera 
ture of the water at beginning and end of 
experiment, in degrees, gives the evapora 


tive power of the coal in pounds of water 
from and at 212 degrees, provided the water 
and coal are used in the proportions stated 
If other proportions are used, the results will 
need to be worked out? by the methods em 
ployed with other calorimeters 


2. Berthelot’s bomb calorimeter 


Hempel Ss 


modification, consisted of a very strong 


the 
charged with 


closed vessel the bomb, in which fuel 


is placed, and which is then 
oxygen under a very gre 
This fuel 
and the 
place with great excess of oxygen 


‘at pressure (8 to 15 


atmospheres) is fired with an 
electric spark, combustion takes 


During 
combustion the bomb is placed in a vessel 
filled with water, which is kept thoroughly 
the 
by a very delicate thermometer 


agitated, and rise in temperature noted 

The value of the fuel burned is determined 
from the rise in temperature of the water, 
taking into account its weight, and also the 
weights and specific heats of all parts of the 
calorimeter. The latter operation is a very 
delicate and complicated one, requiring the 
utmost skill on the part of the observers, 
and the most delicate instruments for obtain 
ing temperatures and weights. 

The oxygen can be purchased in cylinders 
under pressure, or it can be manufactured 
Hempel attached 


C (Fig. 6), to his calorimeter, and made the 


as required. a crucible, 
oxygen as required, by heating a mixture 
of dioxide of of 
potash in equal parts. is 


manganese and chlorate 


The instrument 


shown, with crucible for making oxygen 
attached, in Fig. 6. Before making the 
oxygen the fuel is inserted in the calorim 
eter, the crucibie connected, and the oxygen 
made until a pressure of 150 pounds is 
shown on the attached pressure gage. 


Crucible and gage are then removed, a cock, 
not shown, being closed to prevent escape of 
oxygen. 

The bomb is then placed in a vessel con- 
taining water, and provided with stirring 
apparatus and delicate thermometers. 

A section of the bomb and enlarged view 
of 


shown in Fig. 7 


the cap, with connections for firing, are 


A sectional view of Mabler’s calorimeter, 
with detached battery for firing and tank 
filled with compressed oxygen, is shown in 
Fig. 8. 

A form of calorimeter very much like the 
Mahler is shown in Fig. 9, and has receatly 


been made by Bryan Donkin & Co., Lon- 
don, England 
Other instruments have been tried. One 


in Fig. 10, 
one used by Prof. Robert Smith, of Mason’s 


form, shown was copied from 


College, Birmingham, in some determina 


tions of heating values of coal. The form 


shown has details as arranged by C. H. 
Bierbaum, M. E. 
The instrument is a modification of the 


Thompson calorimeter, but the fuel, instead 
of 


engages 


being burned in a chemical which dis 


oxygen, is burned in oxygen gas 
under slight pressure. 
It of 


with a glass tube 


consists au bell glass, #, supplied 
at through which 


combustion and also the 


top, 
pass the oxygen for 
wires for carrying the electric current for 
The bell glass can be raised 
the fuel 


The products 


tiring the fuel. 


or lowered, as required, and is 


placed in the jar from below, 
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ble for air to remain after the pressure is 
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and as far as we can we intend to do s 





















































ing water, as in the Thompson calorimeter, applied, since it will be quite easy toar- in the way that will best carry interest an 
ind the heating value of the fuel is deter range the open tube in such a manner that information to our general readers. So if 
mined by the rise in temperature of the all air caught in the instrument will pass di- we take some liberty with the questions a 
water, multiplied by its weight, plus the’ rectly out through the tube. they come to us and do not always follow 
water equivalent of the calorimeter. That, The following table gives the results of exactly the line directly suggested, we trust 
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divided by the weight of coal burned, gives 
the heating value per pound. 

Very delicate thermometers were used, and 
the 


The glass vessel, #, permitted the 


also a stirring apparatus for mixing 
water. 
process of combustion to be seen at all times, 
which I consider of advantage, as we found 
it difficult in many instruments to tell when 
combustion begun or closed. 

Some experiments were also made on 
calorimeters having very large coal capacity 
and which were immersed in large tanks of 


water. One of these forms, designed by Mr. 


William Kent, consisted of a combustion 
chamber and a long coil of 2-inch copper 


pipe, all of which was immersed in a large 
tank of water during the process of com 
bustion. This was a very promising instru 
ment, but it was rather difficult and costly 
to manage, and we were never exactly sure 
of securing perfect combustion, with air, 
which had to be used on such a large scale. 

The instrument which has been described 
has filled all requirements reasonably well, 
and during the past year has been subjected 
to such handling as would best develop its 
defects and determine In 
using it during the past term, the students 


its accuracy. 
were given samples of coal whose heating 
values were well known, and in this way an 
opportunity was presented of comparing the 
results of inexperienced and untrained men, 
Such operations were repeated day after 
day during the entire term, each group of 
two students making the proximate analysis 
and determining the heat value as explained, 
The time required for both these operations 
rarely exceeded half an hour, and the results 
obtained agreed well within the expected 
limits of The instrument can readily 
be readto 10 B. T. U. per pound of coal, but 


error. 


the accuracy with ordinary handling is 
probably about 100 B. T. U., or } of 1 per 
cent, 


The only difficulty that has been experi 
enced in its been that due to the 
collection of air in the top part of the ap- 
This has in 


use has 


paratus. some instances been 
difficult to remove, and has always rendered 
it necessary, when first starting to use the 
It 


seems very certain, however, that a very 


instrument, to exercise considerable care. 


slight change in the top of the device will 
make jt of such form that it will be impossi- 


tests made for the heat contained in 23 sam- 
ples of coal, by B. T. Flory and E. M. Gil- 
bert, two students in the graduating class, 
Sibley College. 

It may be said that extreme accuracy is 
not claimed for the instrument, but our ex- 
perience would indicate that it is one con- 
venient to use, and not subject to greater 
results than that due to the selec- 


errors in 


tion of sample 


that no one will be offended or discouraged 
from sending along other questions as they 
may arise. Any answers that we give are 
of course, open to criticism, correction or 
addition from our valued correspondents as 
the cases may call for them. 

In the first place, we have to examine 
this question a little tosee that we under 
stand every point involved beyond the pos 


sibility of a misunderstanding. As _ there 
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NAME OF Coal KIND OF LOCALITY. No! of aS js 
Coal i ~ amo = 
ot of i & u 
eg & oo - 
>S | =< > 
<* < < 
* Cooperstown Bituminous Nova Scotia 1), 1.21 30.42 64.44 4.03 15.266 1.345 
Bernmut Coal W’ks. Bituminous Monon. Riv. Pa 2) 2.27 31.29 58 61 7.83 13,126 275 
Reynoldsville Bituminous Reynoldsv’e, Pa 3] 1.09 24.4 69.21 5.3 14,971 1 34 
Nova Scotia Bituminous Nova Scotia 4 | 3.08 31.41 61.71 381 14,864 1.31 
Slope No. 2 
Pocahontas.. Bituminous. . Pocahontas, Va. 5 1 1.25 17.62 77.48 3.65 15,094 1.255 
Gillespie . Bituminous. . Gillespie, Tl. 6/377 3494 49.55 11.74 10,506 1.23 
Leiseuring. - Bituminous. .. Conn’sville, Pa. 711.93 28 71 63 26 6.1 15,005 1.34 
Turtle Creek Bituminous. . Monon. Riv. Pa. 8} 211 84.22 59.45 422 | 14,150 | 1.28 
Eureka Bituminous, Clear’d Co., Pa 9 | 1.08 23.55 69.69 573 13.756 | 1.32 
Antrim... , Bituminous .. New Blossburg..| 10 | 1.23 18.57 69.3 10.9 13,528 1.42 
Manonville Shaft. Anthracite.. . Seranton, Pa 11 | 1 O4 5.95 85 7 7.31 | 12,934 | 1.42 
Avondale . Anthracite.. Scranton. 12 | 1 28 5.89 86 68 6.15 13,051 1.44 
L. V. Buckwheat Anthracite... Wilkesbarre 13 | 1.34 6.42 76.94 15 3 11801 1.31 
Mt. Pleasant Anthracite... Scranton.. 14] 1 2 7.54 80.54 10.65 12,3807 1 42 
Oxford Anthracite. Scranton.. 15 | 1 35 5.08 91.45 2.17 | 13,254 | 1.415 
Coxe’'s No. 2. Anthracite... ... Drifton, Pa It | 3.62 1.96 89.19 § 23 | 18,723 1.56 
Slate removed. 
Coxe’s No. 1. Anthracite... . Drifton, Pa 17 | 2.97 2.3 87.96 6 77 13,324 1.55 
Slate removed, 
Woodward Anthbracile. Scranton, Pa 18 | 3.33 3 73 79.23 13.71 12.149 1.42 
No. 11, Forty-foot... Anthracite... Scranton 19} 1 12 499 83 98 9.91 12,903 1 415 
Continental .. Anthracite... Scranton 20 | 1.27 5.98 &3.13 9.62 | 12,943 1.615 
L. V. Pea . .|Anthracite... .../L. V. Pea...... 21 | 1.44 7.36 75.2 16.00 | 12,423 1 52 
Jermyn Anthracite. Pottsville .....0.2. 22) 1.7 5.78 71.68 10 84 12,036 1.425 
Cayuga Anthracite.. \Scranton.........| 23 97 5.37 | 84.46 9.2 12 204 | 1.49 
Db. L. W. | | | 


* Sample obtained from Canadian Pacific R. R 


Nore—Oxygen can ba made as described for the Hempel calorimete 


r, or it can be purchased, 


compressed under great pressure, of the New York Oxygen Company. 


A Perplexing Question. 


We 
the following question 


have received from a correspondent 


I put ina crank pin with four 1{-inch 
threads to the 
8 feet long, with four men 
The bore of the crank is 33 
inches and the thickness 6 inches ; I 


bolts, 5 inch, and two 


wrenches on 
each wrench. 
would 
like to know how many tons pressure I had 
on it. 

(Juestions of this character are, of course, 
always welcome, and we take pleasure in 
answering them to the best of our ability, 


were four bolts and only two wrenches, of 
the not 
screwed up at once. We may assume that 
the bolts opposite each other were screwed 
up together, giving them a pull and then 
pair. Then 
come toa point of great uncertainty as to 


course, all bolts could have been 


shifting to the alternate we 
the elasticity of the straps that were used, 
and it is a question that we have absolutely 
no means of determining how much tension 
would remain upon one pair of bolts when 
the other pair were screwed up. The pres- 
sure upon the crank pin would be the sum of 
the tensions of all four bolts. The wrenches, 
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8 feet long. may possibly have been double 
ended, making the leverage only four feet 
but itis probably more correct to assume 
that the wrenches were single ended Ot 
course, all of the four men did not get their 
hands on the wrench at the extreme end of 
it, so that 7 feet 6 inches will be certainly as 
long as could be properly allowed for the 
effective length of the wrench We do not 
know whether the bolts were in a horizontal 
position with the wrenches moving in a ver 
tical plane or whether the bolts were verti 
cal and the wrenches moved horizontally. 
In the former case, the men might put their 
whole weight on the wrenches if pulling 
down or more than their weight if pulling 
up—we might say 150 pounds for each man 
If the bolts were vertical and the men had to 
shove or pull the wrench horizontally, the 
condition of the floor on which they stand 
would make a difference. Probably they 
would each be capable of exerting about 50 
pounds on the wrench. The lubrication of 
the threads of the bolts and nuts and of the 
faces of the nuts where they bore against 
the straps or washers is another important 
factor in this case. Shoving a heavy weight 
along the bare flooris one thing, and shoving 
it on rollers is quite another thing, and there 
is just this difference between non-lubrica 
tion and lubrication, although everybody 
does not always think of it until they find 
that things will not go without the assist 
ance of this supplementary ‘‘ mechanical 
power.” In a case like this, where the 
friction surfaces are subjected to heavy 
pressure, the kind of lubricant employed 
also becomes important. A very thin oil 
will soon squash out and is not of much use 
in such a case as this. Oil with considerable 
‘*body ” and viscosity should be used, or 
stiff grease would be better still. Taken all 
around, the above question is delightfully 
uncertain, and it is well that the answer to 
it is asked for in tons rather than ip pounds, 

We will assume that only two of the four 
bolts are effective, and that one-half of the 
theoretical pressure developed is lost in fri 
tion. For one revolution of the nut the 
distance traveled by the end of the wrench, 
or, rather, of the point, 7 feet 6 inches from 
the center of the nut, where we have assumed 
the power to be concentrated, is 15 feet 
(diameter of the circle) or 180 inches « 3.1416 

565.388 inches, and the distance that the 
nut is advanced on the bolt at the same time 
is, of course, one fifth of an inch or 0.2 inch; 
then the force applied to the end of the 
lever will be to that realized at the face of the 
nut as 0.2 : 565.388. Assuming each man 
to pull 50 pounds on the wrench, or 200 
pounds for the four men, we have 

0.2 : 565.3888 : : 200 : 565,388 pounds. 

As we are figuring on two bolts, the pres- 
sure on the two will be double this, or 
1,130,776 pounds ; but as we have assumed 
that only one-half of the theoretical power 
is realized on account of the friction, we 
get back again to 565,388 pounds or 282-4 
tons. In Meyer's ‘‘ Modern Locomotive Con- 
struction” it is said that when the pin and 
hole are in good condition the pressure 
should be 6 tons for each inch of diameter, 
so that the above result would seem to be 
ten times as large as it should have been. 
We are inclined to think that in the above 
case the surfaces of the hole and pin were 
not properly cleaned and lubricated, and 
that they ‘‘seized” or ‘‘cut” before the 
pin was forced home. But it is not at all 
certain what allowance should be made for 
friction, and perhaps 75 per cent. would be 
nearer right than 50 per cent. 

——_ -_- 
Lathe Gear Computer. 


With this we give a full-size illustration 
of a lathe gear computer supplied by the 
Niles Tool Works Co., Hamilton, Ohio. It 
is made of sheet brass, polished and. lac- 
quered. It consists of a rectangular plate 
upon which a disk and a quadrant are piv 
oted, 

For single-geared lathes the method for 
finding the number of teeth in gears suit 
able for any number of threads to be cut is 
as follows : 

Place the arrow on the disk in line with 


AMERICAN 


the arrow on the rectangular plate as shown 
in the illustration and hold it there then 
move the quadrant and set it so that the line 
indicating the number of threads to be cut 
will coincide with the line showing the num 
ber of threads per inch in lead screw now 
the numbers on any two coinciding lines on 
the scales marked ‘‘ teeth in spindle wheel, 
and ‘‘teeth in screw wheel,” will give the 
required number of teeth in gears 

For finding the number of teeth in wheels 
for a compound geared lathe proceed as fol 
lows Move the quadrant round until the 
number of threads to be cut coincides with 
number of threads perinch in the lead screw ; 
next select or choose for trial the number of 
teeth in gear for the lead screw and also the 
number of teeth in spindle gear, then move 
the disk so that the line indicating the num 
ber of teeth in spindle wheel will coincide 
with the line indicating the number of teeth 
in screw wheel, care being taken not to dis 


turb the position of the quadrant ; then ex- 


LATHE GEAR 
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tionary steam engines by the smell of th 


exhaust steam His olfactory organs have 
been so developed by practice that he is abl 
to determine it once not only the stvle of 
engine and boiler from which the exhaust 


proceeds, but also the minutest details of 


lap, lead cut-off exhaust opening ina 
closure, clearance evilinder condensatior 


and so forth According to his statements 


while every style of engine or each com 
bination of engine and boiler has its own 
peculiar normal smell, that smell may still 
be recognized and traced through all the 
possible departures from it, and by the re 
adjustments indicated by the abnormal 
No engine 
according to his theory and practice cun 


scents corrected to pertec tion 


work right while the exhaust smells wrong 
and if the exhaust smells right the engin« 
cannot but work at its best 

We assure our readers that the above para 
vraph is quite as correct and reliable as that 


which precedes it, and we flatter ourselves 


COMPUTER. 
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amine the scales marked *‘ teeth in stud pin 
ion” and ‘‘ teeth in stud wheel ;” the num 
bers of the coinciding lines in these scales 
will give the required number of teeth in 
wheels on stud. 

The operations are simpler than they ap 
pearto be from the description, and after 
any one is familiar with them and has ac 
quired the habit of exact setting good results 
will follow. The computer was designed by 
the specialist in such work, Mr. Wm. Cox. 

Ee 
Mechanical * information.” 


We take great pleasure in promoting the 
circulation of the following ‘‘ mechanical” 
and original paragraph which we find in the 
columns of a contemporary : 

The emery wheel is getting to be quite 
a testing machine, and if it keeps on will 
take the place of blow-pipe analysis entirely 
and form one of the main adjuncts for a 
chemist. With it almost any one in the 
shop can catch up a piece of steel and tell 
the instant the sparks begin to fly whether 
it is good steel or bad, whether it is tem 
pered or carefully annealed. With Mushett’s 
steel it gives no chance tor a mistake, and 
on many kinds of castings it would be im- 
possible to form any idea of the work were 
it not for the emery wheel. 

It may not be generally known that there 
lives in Boston a mechanical engineer who 
is realizing a respectable income, and is now 
finding full occupation in correcting the ad 
justments of the valve mechanisms of sta 


that it is nota bad sample of some of the 
mechanical information that is written by 
the yard and dealt out in suitable lengths to 
credulous customers. 
—-ape—___—_- 
Oiling Bieyele Bearings. 

We find the following in the /lardiware 
Trade Journal, London 

Several writers in the AMERICAN Ma- 
CHINIST have been giving their experiences 
of machinery and bicycle ball bearings, and 
they are unanimous in protesting against 
the use of oil. The employment of a ‘‘lu 
bricant,” they aver, tends only to attract 
dust, and clogs and wears the wheels. In 
fact, to quote one w riter on the subject, if 
the bearings are carefully adjusted and kept 
clean they do not require oil ‘‘any more 
than a railroad company has to oil its rails.”’ 
The matter must, therefore, be taken as de 
cided ; but we expect that this finding will 
come as a surprise to scientific and practical 
men generally *‘ on this side.” 

Later writers upon this subject in our col 
umns decidedly favored the use of oil. See 
especially our issue of October 17th. 

— 
Bureau of Steam Engineering Report. 

The annual report of the Chief of the 
Bureau of Steam Engineering of the U.S 
Navy Department, although not volumi 
nous, contains much that is interesting. 

The total appropriation for the year was 


$675,000, and the expenditures seem to have 
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been kept within that amount, The bureau 
during the year prepared plans and specit 
itions for six tor] i boats, six gunboats 
ind one tug, besides plans for new machin 
rv on other ships indi tor revenue cutters 
fests have been made and are still in prog 
ress to determine the value of liquid fuel for 

vill boats Some remarks are offered upon 
the subject of water-tube boilers : the neces 
sity for a type of boiler lighter than the 


Scotch or cylindrical fire-tube pattern has 
directed increased attention to their merits 
and possibilities. The assertion is made that, 
While the attitude of the bureau is conserva 
tive, it has been in advance of every marine 
establishment in America, for while private 
firms refused to guarantee a water-tubs 
boiler, the bureau insisted upon their in 
stullation as a part of the power on the 

Monterey 

The engine of the Atlanta is con 
demned as of absolute type and too heavy 
ind it is said that twin-screw engines may 
be substituted weighing 142 tons less and 
increasing the speed two knots. The same 
change is proposed for the ‘* Boston,’ 

The several navy vards are successively 
mentioned, with an account of the work, 
chiefly repairs, done at each, and some sug 
vestions are offered looking to the irimprove 
ment The largest dry dock in the | nited 
States has just been complete dat Port Roy al. 
Ss. C., but there is no engine construction 
plant in connection with this great work, so 
that it is practically of little use. At Sidney, 
Wash., a tine dry dock is nearing comple 
tion, but there, also, there are no facilities 
for the repair of machinery and boilers, 

A list is given of all the vessels inthe U.S 
Navy with the present condition of the ma 
chinery and boilers of each. The number is 
85, of which 17 are wooden, and many of the 
engines are characterized as old or obsolete, 
while the condition of the boilers seems to be 
chronically bad. The contract trial of the 
steamship *‘ Maine” is given in detail, and 
after that the present condition of the vari 
ous vessels now under construction. These 
number 21, and among them are some of 
the most important vessels of our new navy 

The report asks for an appropriation of 
$1,351,195 for the year ending June, 1897. 
The amount for the current year is 5898990, 


Foreign Appreciation of Our Navy. 


The naval attache of the Russian Embassy 
in Washington, Captain Mertwago, is mak 
ing arrangements for the construction in 
this country of an electric gig for the Czar 
of Russia. Bids have been invited from six 
of the leading electric launch builders of 
New York, Boston and Detroit. The sum 
to be expended for the vessel is 54,000 

The naval attaché of the Japanese Lega 
tion, Commander Miyaoka, has made a 
strong report to the naval department of 
Japan on the merits of the United States 
battleship **‘ Indiana.” As this report comes 
ata time when Japan is looking abroad for 
new battleships and cruisers, it is believed 
that it will aid materially in securing some 
of the contracts for American shipbuilders. 

This report has been made after the com 
mander had spent an entire week on the 
‘Indiana.’ It is made by a man who has 
had long experience in naval affairs, and 
the investigations have been made with the 
critical eye of an expert. In summing up 
his conclusions, Mr. Miyaoka makes the 
statements that the ‘‘ Indiana” is a magnifi 
cent ship, equal to any battleship of her 
class afloat. The competition at the present 
time among the shipbuilders of the world 
for securing the contracts for these new 
ships is very keen. It is stated that while 
the Cabinet of Japan favor American build 
ers, they are opposed by the naval experts who 
have received their training in England, 
and consequently believe the English ship- 
builders to be the best. Nevertheless, this 
report, coming as it does at a time when the 
contracts for these ships are about to be let, 
will undoubtedly be of great assistance to 
the American builders, and it is to be hoped 
that the day is not far distant when our ship 
builders will be regularly called upon for 
bids on foreign naval vessels. 
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Notes from Atlanta the floor. It consists of a continuous chain | descent and arc lights without unbalancing | machinery, business is of a fair volume, but 
of disks, the return being overhead the system. M. W. Jonunson, JR prices show no tendency to advance. 
Machinists’ supplies are, at present, dull 
—— euatente ENGINES — buyers will wait until the first of the year 
I x! he Macl Hall at the Phe engines are of various sizes and pat The Baldwin Locomotive Works, of Phila-| before replacing their stocks, which are 
Cotton St Ir itior Exposition | terns from 5 to 400 H. P.. and ar simple delphia, has a contract from the Russian]running low Leather belting is steady as 
CONSISTS 1 I P engines, dynamos, pumps, | eompound, compound-condensing, automat Government for forty locomotives. regards both prices and demand, the latter 
water wheels, printing, typesetting, wood |i¢ and throttling. The most novel of these being rather quiet 
ind fiber working, sewin calendering. | ig the 100 horse-power Raymond Improved . : . . 
cardi soap, envelope ind tobacco Ma-| wag one sat by the J. I. aia M. COM M ERCIA L REVIEW ° Engines, Boilers and Pumps. 
chinery, ete., besides the usual machinery [(o of Racine, Wis., attached to a 1,000 The phases of the engine trade change but 
weessaries that always form a feature OF |jjoht “standard” dynamo. It is vertical, little from week to week, incidents of busi 
such exhibitions \ new instrument 1S) having four cylinders and occupying a floor New York, Friday Evening, Nov. 22 ness being as frequently erratic phenomena 
shown called the © Brosophore ” for increas: | syace 4x12 feet. It is started by the explo as indications of its real tendency. Buta 
ing the humidity of the atmosphere in Hber| cion of a charge of powder incased in a car 


mills by means of a cold water mist tridge with a percussion cap ; a pin commu 


nicating with the cap is struck by a hammer, 


Oe eee ee thus effecting the explosion. The combined 
The general arrangement of the boiler] HI. P. of all the engines is 2,585. A 250 
plant bas been given, and, as before men If. P. Eclipse Corliss with rope drive is con 
tioned, it consists of Stirling boilers in four | nected to the line shifting. 
batteries of two 250 Hl. P. boilers each 


A NEW DYNAMO, 


The heating surface of the 250 H. P. size 
is 2,875 square feet, and grate area is 57.69 What is claimed to be novel among dyna 
square feet. There isa stack for each bat- | mosis the Edison Menocycle, which is a 250 
tery 56 inches diameter and 129 feet high,|K. W. single phase alternator driven by 
making ratio of grate area to that of stack | belt from a 400 H. P. Lane & Bodley Cor 
3.37, nearly Working steam pressure is] liss It has 16 poles and generates a current 


135 pounds by gage of 7,200 alternations per minute, which can 


Two batteries are fitted with the ‘* Meiss-] be used both for incandescent lighting, ares 
ner stoker,”” which gives much better satis-]and power, at the same time, and off the 
faction than the ordinary grate for burning | same lines 
fine coal, which is used here for fuel This feature is gained by means of an 

The ashes are carried from the pit into a] auxiliary coil, giving a displaced E. M. F., 


hopper by an ash conveyor which runs in a] which makes it possible to start and operate 


straight open channel directly in front of the | Polyphase motors in the circuit of a single 


ash doors below 





, and about twelve inches phase generator and at the same time incan- 


P view of the situation broad enough in point 
The Machinery Trade. atibeadtnns et ee ee P 
of time to determine its true relations, shows 


The market for machine tools is broaden-]that there is improvement in the selling of 


ing, though by almost imperceptible de-} high-speed engines of moderate size, such as 
grees, the smaller lines being in greatest }are designed for incandescent electric light 
demand. Some machine shops are nowJfing of office buildings and factories. En- 
weeding out their old tools and putting in] gines for are ‘lighting are not in great 


new ones. There is a little stir in the metal] requisition. Large engines, both high speed 


goods business, which creates a demand for}and otherwise, are dull, and notwithstand 
power presses. Prices are not advancing as}ing that certain types, at least, of Corliss 
sellers would like to see them. Bicycle}engines are claimed to have a good and 
manufacturing tools are still the leading |steady market. The fact that some of them 


feature of the market, but the statement is] have sold as low as three cents a pound may 
confirmed that they are becoming less[indicate what the trade has already passed 
active, since bicycle makers are completing through. 


their equipments for the season Competition in boilers is stated by one 





The trade in woodworking machinery is] party to be, for this market, sharper than 
steady but quiet, a discouraging feature}that in engines. As to this there may be a 
being the difficulty experienced in collecting | variety of opinion; but for the cheaper 
money. This, like other branches of busi-] grades of boilers, at least, prospects are not 
ness dependent upon the building trade, | becoming much brighter. The export trade 
will be affected indirectly by the strike of with Cuba is paralyzed by the war, which 


the housesmiths. In power-transmitting is true, indeed, of other Spanish-American 













PUNCHES , SHEARS, 
DRILLS. HAND BLOWERS, 
FORGES , ETC. 


UFFALO 
( ‘BLACKSMITH - 





EFFICIENCY, DURABILITY, 
MINIMUM POWER, 


UFFALO I\S BUFFALO,NY. 
FORGE Ca. U.S.A. 


The Durability and Strength of 


CRESCENT EXTRA STEEL 


are very noticeable in hard steady 
work. Try it. 


BRADLEY HAMMERS. 





TOOLS 















PITTSBURGH, PA. 
CHICAGO, ILL. 
NEW YORK, N. Y. 





If you plate, draw, square, taper, swage, collar, spindle, or do any 
manner of die forging in iron or steel, a Bradley Hammer wil! soon pay 


for itself by what it will save over any other similar tool. 
right and Strap Styles. Send for circulars. 


THE BRADLEY COMPANY, 


SYRACUSE, N. Y. 


$ ei MASON SPEED GOVERNOR ¢ 


Helve, Up 








enables you to instantly set or change your pump to 
any required speed w hich will be maintained in spite 
of variation in load or steam pressure. 


SEND FOR CATALOGUE. 


THE MASON RECULATOR CO. 


BOSTON, U. S. A. 
al th Ait Aint ti ti Di th i th tn Th hn ti ti i i Sh Di th hn i Di tie id 


STEEL CASTINGS ‘==x2iszs <== 


MADE FROM BEST 
THE JOHNSON COMPANY, 








OPEN HEARTH STEEL. 
Send for Estimates. 
Johnstown, Pa. 








THE STURTEVANT 


parent 


STEAMHEATING 


THE STURTEVANT 
UTOMATIC 





ON TAL UPRIGHT. 


END FOR CATALO 


BESTURTEVANT © S510 


NEW YORK PHILA. CHICAGO. LONDON 


BORING AND TURNING MILLS 


ARE SUPERIOR TO LATHES FOR FACE PLATE WORK. 


We have a variety of sizes and a large stock 
for immediate shipment. 


THE BULLARD MACHINE TOOL CO., 


E. P. BULLARD, Pres’t. BRIDCEPORT, CONN. 
New York Office, 86 LIBERTY STREET. 


mar! PPARATUS ATER 


FOR VENTILATING AND. ORYING 
initeitS BES TURTEVANT € 


a STON . MASS. rua 
: LONOON 




















THE DEANE oF wowvoxe MINING PUMPS. 


THE DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 
—— @ -——_ 











Write for ‘‘The Deane Specialties.” 


SHELL AND SOLID REAMERS, 


WITH PAT. SPIRAL FLUTES. 
Arbors, Mandrels, Taps, Dies, Screw Plates, Tap Wrenches, Bolt 
Cutters, Drilling Machines, Etc. 


ey ARE YOU LOOKING 








SEND FOR 


Wiley & Russel a, no 


GREENFIELD, MASS,, U.S. A. 








for a lathe? We are building them in various sizes 
from 9 in, to 24 in. swing, in various lengths, both en- 
gine and speed lathes, Our designs are the latest, 
while the workmanship, material and finish are 
of the highest order. Our catalogue will tell you all 
about them as well as of our planers, shapers and 
other tools. 


SEBASTIAN LATHE CoO., 


117 and 119 CULVERT ST., CINCINNATI, OHIC, U.S. A. 
Foot-power 


Star# Screw Cutting 

Automatic 

Lathes Cross Feed 
9 and 12 inch Swing. 


New Designs. Novel Features 
Send for Catalo.ue B. 


SENECA FALLS MFG.COMPANY 
687 Water St,, Seneca Falls, N. Y. 


DESCRIPTIVE GEOMETRY :: : 


By CHAS. W. MacCORD. 
Svo. CLOTH, . : - - - $3.00 
JOHN WILEY & SONS, New York City. 


“R, MUSHET’S SPECIAL STEEL” 


SAVES LABOB in being able to run at GREATLY INCREASED SPEEDS. FEWER CBINDINGS. Mo WASTH is redressing. 


SOLE REPRESENTATIVES IN THE UNITED StaTEs 
BB. M., TONES et CO., 
BOSTON: |! 1 & 13 Oliver St., NEW YORK: 143 Liberty St. 


H.W. JOHNS ASBESTOS 


= SECTIONAL 
PIPE 
COVERINGS. 


NON- Sotieverme CovERINGS FOR STEAM AND Hot WarTER P'PES, BOILERS, ETc. 
ASBESTOS BOILER COVERINGS. 


H. W. JOHNS MANUFACTURING COMPANY, 
H. W. Johns’ Asbestos Millboard, Sheathings, Building pga Fire-Proof Paints. Liquid Paints, 






CATALO GUE FREE. 





Ready Made Iron Gears. 
Ready Made Brass Gears. 
Gears made t, Order. 
Gear Cutting. 

1895 Gear Book, Free. 
Treatise on Gears, $1.00 
GEORGE B. GRANT, 
Lexington, Mass., 

and 125 South 11th St., 
Philadelphia, Pa., 

and 86 Seneca St., 
Cleveland, Ohio. 





























“Sbestos Roofing, E 
87 MAIDEN LANE, N. Y. \rsey City, aR PHILADELPHIA, Boston, LonDON 
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countries that are in a state of chronic revo-| Indies have increased, and a larger supply 
lution. Prices of boiler materials, which, |has broken the market. 
toa great extent. govern those of boilers Lead is quiet, this season of the year not} 
themselves, bave fallen off a little from the | being its best Refiners have been pulling 
point they attained not long ago. For the |out of the market and asking more for their 
best class of boilers the demand is said to be}lead. The advance in the price is princi 
excellent. pally in sympathy with the foreign quota 
The market for steam appliances is spas- ] tions. 
modic and unstable, the present week being Spelter is extremely dull, The price is 
reported a good one Prices of inferior}low as compared with that of the ore, 
grades are lower than they should be, but [which usually governs it. When spelter 
those of the higher are comparatively well}some time since, was selling at 4c. in St 
held. There is an active demand for valves] Louis. ore was but little bigher than at 
and other fittings. A brisk trade is also go-] present. 
ing on in gages and similar specialties, Antimony is steady and featureless, with 
among which recording gages are steadily | but little business transacted 
gaining popular favor. " 
Pumps, as well as boilers, are the subject — = 
_— ne — QUOTATIONS. 
of strong competition, One manufacturer : 
P ° P SATURDAY EVENIN 
reports having experienced a slight decrease : . 
: ; ; es Iron—American pig: ; r 
in demand during the past few weeks. There |] No. 1 X foundry, Northern $13 50 ald 50 
.. ; ps ee No. 2 X foundry, Northern als M4 
is, however, a fair call for pumps of first-[ No 2 plam, Northern al3 00 
‘lass ces vr or lines a reasonable | Gray forge, Northern all Ow 
class makes. Among other lines a rea ona rhe pg ee ae ay sen “48°55 alt oo 
activity 1s shown in air pumps. Refriger- | No. 2 foundry, Southern 13.50 al3 75 
ating machi r hicl ig | ‘erred No. 1 soft, Southern BT ald 00 
ating machinery, which might be referred [yo 2 ott) Southern 13.50 al8 75 
to in this connection, is now in good de-] No. 3 Southern 13 25 sl 
* nah s : : Gray forge, Southern 12 00 ale 4) 
mand in anticipation of the spring. Bar Iron—Common, on dock, 1.35 a 1.40c.; refined 
on dock, 1.50 a 1.600 
Tool sSteel—Ordinaty sizes, standard quality. ¢ 
Iron and Other Metals, aZe.; extra grades, Ila izc.; special grades, 16 
and upwards 
. es . ‘ ; fachinery steel—2 a 2b 
For pig-iron there is little or no im Cold Rolled Steel Shatting— Base, 2iéc. in car 
7eme ; 1 5] ra] = i i loads; 234¢. in smaller quantities : 3c. trom store 
provement and much weakness exists an Copper—Lake Superior ingot, 1e.: electrolytic, 
the buying side of the market is still }10%a 1% ; casting copper, 1014 a 14ge., accord 
. ‘ , ° ing to brand 
ho'lding out before placing orders. But lin—Spot price, 14.30e. net 
. : . wT ommo este , 3.22% a 3.25¢c in cal 
foundries are consuming a great deal of J, 640, Common aenER * 
iron, and their melts are being increased. Spelter—Ordinary Western brands, 3.50¢., 07 
pon apr H <i probably a shade less, New York delivery 
The opinion is given that at the present Antimony — Cookson’s, 74 a 77¢e.; Hallett’s, 6% a 
sma aie : een ' 7c.: Japanese, 4 a 67% 
time the consumption exceeds the output. Lard Oil—Prime city, 52 a 52k¢c 
Middlemen and jobbers are realizing on Bes 
semer, which they bought up before the ’ , yx feat 
advance, but this does not argue a curtail NEW CA | ALOGS. 
ment of consumption. Prices are but little 
different from the end of last week, though I) are three sizes of Standard Catalogs, 9 IY 
i siti ‘ - 9’ and At 6’. We re nmend thet { 
the quotations exhibit rather less firmness in : in ; le 
7 . eS : i for y catalo en the miual be larqes 
No. 1 X Foundry Northern. vr smaller. one of the other standard sizes should t 
The Western market for steel billets is lopted if pos 
weaker and unsettled, and, of course, the 
Eastern is sympathetic in tone, Prices are] The Mossberg Mfg. ¢ Attleboro, Mass., issue a 
a shade lower. A fair demand exists for ]©@t@#leg of special machinery ane jewelers’ tools 
. which will be found of speCia® waco titre 
tool and machinery steel at unchanged ; ‘ 
: . cay ngaged in jewelers’ and similar operations, and is 
quotations. In cold rolled steel shafting, on | x34’ 
which we this week quote prices, there is: = ; ; 

; is week +h te prices, h 7 - , The Babcock Printing Press Mfg. Co., of New 
notably increased business. A combination} pondon. Conn. have issued a new catalog of 
of manufacturers which has been in force] presses, containing a large number of letters from 
for six or eight weeks is beginning to have [@*ets, certifying to the excellence of the machines 

=) =] SD 
; > : SA st je of the work that can be done upor 
its effect, and buyers are reluctantly taking ae Ci . on a en 
; re . the presses, the catalog itself is evidence of ex 
stock on the rising market. cellence. It is 634x101’ 
Copper shows some weakness. Consum 
i ; i] : Beaman & Smith, of Providence, R. I., have 
ers do not buy heavily, and the purchasing ] j..geq what they call * Catalog D,” which contains 
by others is generally limited to small lots their productions in the line of miliing machines 
for early delivery. of various designs, horizontal boring machines 
Tin is in very fair selling, November and | &?2£im¢ lathes, safety tapping chucks, ete, The 
D } 1 Al llv f bl catalog also contains some tables and data of 
ecember being months usually favorable]. +, shop men, and is 3%%4’’x5% 
to this trade. The price, notwithstanding, Harry C. Spring, 802 North Second Street, st 
has weakened. Shipments from the East] Louis, Mo.. sends us a vest-pocket edition of his 
DON’T ACCEPT ANY SUBSTITUTE FILE. rn 
INSIST OW HAVING _ 
NICHOLSON Oat 






3000 
VARIETIES FILES 
X. F.) & INCREMENT CUT FILES. 





ROOT’S FORCE BLAST ROTARY BLOWER. 


For Foursea> SMITH SHOPS, PNEUMATIC 
TUBES, pets ‘ETC. 








SLOW SPEED, ome 
— AST MECHANICAL 
, 
PERFECTLY CONSTRUC- 
BALANCED. TION. 





P.H.&F.M.ROOTS, Manufacturers, 
CONNERSVILLE, IND. 
Chicago Office: 1405-10 Manhattan Building. 
COOKE & CoO., Selling Agents, 


163 & 165 Washington St., NEW YORK. 
In Writing Please Lrentica This Paper. 





HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS 


, 810 Walnut St., Philadelphia. 


¢® Our New and Revised Catalogue of Practical and 
Scientific Books, & pages, 8vo., and our other Catalogues 
and Virculars, the whole covering every branch of Science 
applied to the Arts, sent free and free of postage to any one 
in any part of the world who will furnish his address, 


RECEIVER’S SALE. 


Alfred S. Orchard, antntnn 6 Receiver of the 
CHRISTIE MANUFAC RING COMPANY, hereby 
invites sealed bids for ine et ant of the Com any. to be 
in his bands on or before the 3th day of November, 
185, to be opened in the presence of bidders on the 2nd 
day of December, 189, at 12 0’clock noon. The property 
will be sold to the highest bidder, if approved by the 
Temporary Receiver and by the Court. 

The pliant originally cost upwards of $20,000. It 
consists of one 48 in, by 8 in. Pond Planer; one Win. by 
Win. Fifield Lathe; one 7H. P. Otto Gas Engine and a 
large amount of other machinery, with shafting, belts, 
pulleys and tools, and the usual equipments of a first- 
class machine shop, all in good condition. Premises 
are open to inspection. Address bids to 


ALFRED 8S. ORCHARD, 





Temporary Receiver, 


Christie Manufacturing Company, 
Corner 27th St., and 1lth Ave., N. ¥. City. 





{ 











illustrated catalog, the pages of which are evi The new factory of J. E. Porter Co,, Ottawa 
deutly made by a photographic reproduction of | !! is noW ! t ' expect to be 
the larger sized catalog. It is a very { ra gz it t I plant tI 
illustrated book of mill, factory lumbers , stea ea ut To | ar Chica 
gas fitters’, and engineers’ supplies, and it int wi 
carried in the vest pocket 
E. & J. M.<« b, Ang i, N. Y.. are pu 
! nachinery " tur th ller 
alee harre er, t tf wl 5 tw 
‘ success that t I ry is taxedt ts 
t ipacity t f 
” 
rhe ¢ 28. Be | it An " 
Y., ar putting I i irae in 1 ! V na 
hinery ind have tha lout 1 tl rwor 
ng force Busi ely, anditlooks asif they 
The management of the Southern Railway has] will have all the work t " possibly handle 
decided to build repair shops at Alexandria, Va for a mgt 































to cost $250,000 
The Rac | " Mrs. Racine, Wis., has 
A company will be formed by D. E. Mathews and just closed a contract for building a large steam 
others, of Huntington, W. Va., to manufacture a] pjeasure yacht to be fitted with quadruple expan 
combination safety lock sion tubular boilers and electric light plant. New 
The Portland Steamship Company bas beet tools and considerable material will be required 
rganized, with a capital of $1,000,000, to engag for this work 
in a general freight business 
\ franchise has been granted by the commis 
There was incorporated recently the Schofield | Siopers of Noble County, Ind., to build and oper 
Gear and Pulley Co., at Hartford, Conn.. by J.B ate the Huntington, Columbia City & Ligonier 
Shannon and Wm. B. Collins Electric Railway, Among those lending support 
to the undertaking is Mr. MeNagn ex-Congress 
The National Rubber Co., Bristol, R. 1 wh man 
shut down a short time ago, re-opened on Noven At the Philadelphia & Reading shops at Palo 
ber ISth, giving work to 1,300 operatives | 
Alto, the machinists, blacksmiths and botler 
Work has been commenced on a new type of 
passenger engine at the Altoona shops of the “ 
Pennsylvania R. R. It will be known as class I The Filiott Drill Press 
There has been incorporated at Oshkos} Wis... FOR ANY LICHT WORK. 
the E. B. Hayes Macnine Co.. by E. B. Hayes, F, J LARGE RANGE OF WORK—LOW PRICE. 
Hayes, of Oshkosh, and V. R. Hayes, of Milwaukee 





cms a © 
iS THERE ANYTHING BETTER 
FOR TIM 

Is there anything that your boy—whether 
he be seven or seventy years old—would like 
more than a SET OF TOOLS, not tovs, but 
first-class tools ready for use. Wouldn't it 
be an advantage to have a wood Set of Tools 
‘» the house ? 

We manufacture and sell) Tools. Our 
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98 to 110 Bates Street, 
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atalogue (sent for stamp) tells all about Sets 
























Now Manufactured by 
A. J. WILKINSON & CO., 
180 to 188 WASHINGTON ST., BOSTON, MASS. 


SEND FOR CATALOGUE, 





Tools, Tool Chests and Work 
all prices. 


CHAS. A. STRELINGER & 60., 


Detroit, Mich 


sen¢ hes, 





FOR ALL KINDS OF BICYCLE WORK. 


New Catalogue. 








SPECIAL PRESSES AND DIES 


FERRACUTE. MACHINE CO. 


BRIDGETON, \.J., U.S. A. 





FITCHBURG MACHINE WORKS, 
FITCHBURG, MASSACHUSETTS, U. S. A. 


SPECIA 


TOOLS 








Catalog E of Planers, Drills, Ete. 


L 





18-INCH 
LATHE 








POLISHING 


Grae 
. 
? 
* 


Write for price list with discount, 





COVERED WITH HEAVY OAK-TANNED LEATHER. 


and list of sizes carried in stock. 


BUILDERS IRON FOUNDRY, 


PROVIDENCE, 
VeVeVeeseseesesre 





WHEELS, 


Rr. I. 



















Cut Theoretically Cor-ect. 
Special facilities for cutting worm wheels, 


‘S, HUGO BILGRAM, 


MACHINIST, 
440 N. 12th St., Philadelphia, Pa. 












FOR 
TOOLS, 
DRILLS, 





ALL KINDS IN STOCK. 
Manufactory, SEEFFIELD, ENG. 
Chief Am. Offce, 91 JOHN ST., N. Y. 
WM. JESSOP & SONS, LTD. 


Established a century ago. 














DIES, &c. 


Medal World’s Colambian Exposition 1893. 
































» | WORTHINCTON 
CONDENSERS. 


ACCRECATING IN CAPACITY 


625,000 
HORSE POWER 


ARE NOW IN USE. 
SEND FOR SPECIAL PAMPHLET. 


HENRY R. WORTHINGTON, 


NEW YORK, 86 and 88 Liberty St. BOSTON, 
70 Kilby St. PHILADELPHIA, 724 Arch St. 








CLEVELAND, 24 South Water St. CHICAGO, 
185 to 189 Van Buren St. ST. LOUIS, Eighth 
and St. Charles Sts. INDIANAPOLIS, 64 South 
Pennsylvania St. DETROIT, 145 Jefferson Ave. 
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makers, who have been working ten hours per day 


except Saturday, when work is stopped at noon 
commenced on the 18th inst. t work only nine 
hours per day This reduction also touches the 
car shops, and affects about 225 men 

The Pratt & Whitney Co f Hartford, Conn 
are @nlarging their factory by tl erection of a 
new blacksmith’s shop, which will be 175 feet by 
60 feet with basement The basement will be 


used for storage of stock, dies, ete.,and an elevator 
will be used running from the basement floor to 
the main shop floor. The foundations of the heavy 


machinery will be extended up to the main floor 





This new shop will permit them to add the space 
oecupied by the present blacksmith’s shop to their 
main building, and it will be raised to four stories ; 
when completed it will make their main building 
570 feet long and 42 feet wide, 140 feet of which 
will be three stories high, and the rest four stories 
They are also adding to the front of this main 
building a short addition, which will give them 
idditional office room on the ground floor, addi 
tional room in the drafting room on the second 
floor, and additional shop room on the third floor, 
Somewhat over 1,100 men are now employed, which 
is a greater number than has ever been employed 
by this company previously 









CLEVELAND TWIST DRILL CO’. GRIP SOCKETS rs“ 


Larger drills 
can be used with 
smaller shanks 
than ever be- 
fore. 

No charge for 
the groove in 
the shanks, 


Send for Descrip- 


Cor. Lake and Kirtland Sts., Cleveland, Ohio. | tive Price List 





SECOND- HAND MACHINERY. 


1 86 in, x 18 ft. Lincoln Triple-G ne 


1 84in. x 21 ft. Wilmarth 

37 in. x 42 in. x 1Oft. Fifield Lathe, C. Rest and P. C. Feed 

34in. x 47 in. x 16 ft. Pond Mach. 1 ( Lat C, Rest and P.C 
Feed. Has 24in. Chack 

$2in, x8 ft. D. W. Pond Lathe, C. Rest and P. C, I 1 

29in. x 10ft. Perkins Latt P. Gib Rest and P. C. Feed Has 17 
in, ¢ ick 

26in. x 17 ft. D. W. Pond Lathe, C, Rest and P. C. Feed 

26 in. x 22 . Ha 1 in 
Ch 6 

24in. x 10 ft. Pratt & Whitney Lath (. Rest and P. C, I ! 

20in. x S ft. Fifleld Lathe, ¢ RK and P. ¢ t i 

20in. x 11 ft. Wm. Sellers Lathe, C. & and P. C. I i. Has 16 
in. Chuck 

Win. xf Pratt & Wi tney Lathe, C Rest and P. C. Feed 

sin. xOft . : 

16in. x 10 ft wutieed UL athe, Plain Gib Rest 

Min. x6 ft. 8. Ashton Hand Lathe, Plain Gib Rest 

Lot Speed Lathe ‘ orted 

60 in. x 60in. x 26 ft. L. W. Pond Plar 

$8 in. x 38 in. x 10 ft . 

Gin. x 46in. x 10Tt. D. W. Pond ¥ 

$2 in. x S2in. x 10 ft ‘ ¢ > Heads 

26in. x 26in. x 6 ft. Pond Mach, T ( Planer 

Sin. x in, x 16in Whiteomb Crank P r 

12 in. Stroke, Warren Traveling Head Crank Shaper 

15 in Hendcy Friction Shaper 

Semi-Universal Warren Radial Drill, 48 i Arm 

Full Bickford 7lin 

32 in. D. W. Pond L pright Drill, B Gears and Power Feed 

3 in. Prentice 

28 in. Barney ° 

No. 3 Bro re Universal Milling Machir 

60 in. Pond Boring and Turning Mill, 2 Head 


72 in, Newark Mach, Too! Co, Pulley Latl 2 Tools 
26 in. Stevens Pulley Lathe. 1 To« 


700 Mac Hine Tools in Stock. Send for Lists. 
Sicycle Catalog Just ¢ Out. 


PRENTISS TOOL AND SUPPLY CO. 


115 LIBERTY STREET, N. Y, 
Chicago Store: 62 & 614 So. Canal St, 


WANTED—500 MACHINISTS 
AND DRAFTSMEN 


To know that they can get complete sets of prints of 
Corliss and Automatic Engines, in both Simple, Tandem 
and Compound types, photo-reduced from practical 
working drawings, to pages 7 in. x Il in. Dimensions 
easily wend. Send TO- Ty AY for samples and bt ae low 
wrices. ortunity of a lifetime. C, M. GID- 
IINGS, oer E., Reckford, Ill. 


WATER WHEELS 


FOR HEADS 3 FEET TO 2000 FEET. 











STATE YOUR HEAD and SEND FOR PAMPHLET. 


JAMES LEFFEL & CO., Springfield, 0., U.S.A. 





Second-Hand Machinery. 





LATHES, 1 32in. x 10 ft. Open Side. 

2 10in. x5 ft. Foot & Power. 1 60in. x in x 22 ft. Hepworth, 
2 llin. x 6 ft. Power only. DRILLS. 
115in. x6ft. Dustin, ~ 3 22 in. Back Ge ared, 
1 16in, x 8 ft. Fiather. 2 25 in. &P. F., Snyder, 
2 18in. x Bit. Flather & Prentice. | 1 34in . Harris, 
3 18in. x & ft. Lodge & Davis. 2 No, 1% Niles + Radial. 
2 2Lin. x 10 ft. Pratt & Whitney. | 2 Suspension Drills, 

27in. x10 dus . : TRE 
Tobin. x daft. Risen, ||. MILLING MACHINES. 
2 30 in. x 14 ft. Lincoln, No. 1 B. & Sharpe, 
1 32 in. x 13 ft. Bement Tripk ». 13 Garvin, 

Geared. 5 - 
22 in. x 10 ft. Niles «2 * Hand, and others, 





24in. x 10 ft. Niles, 
79 in. Driving Wheel, Bement 
48 in. x 18 ft. Gay & Silver, 


SHAPERS, 


9in., 12in., I3in., in., 20in, 


—e ee 


PLANERS, || MISCELLANEOUS, 
a a 5 1 18in. P. & W. Screw Machine. 
9 te. B00 tn. ZOR. Pond, two 120in x6 ft. Flather ; ’ 
heads, }|2 Horiz. B. & D, Machines, 


1 48 in. x 32 in. x 8 ft. Pond, two | 1 Cylinder Borer, P. & A 
heads. 1 30 in. Motor Gear Lathe 

82in x 2%in x6 ft W & L.,'|1 Double Punch and Shear. 
one head, 1 30 in. Pulley Lathe. 

3 28 in, x 28 in. x 8 ft. Gay & |1 Hydraulic Riveter. 
Silver, 2 Bolt Cutters, 

1 82in. x 32in, x 10 ft. W. & L. || 1 Nut Tapper. 

1 38 in. x 38in. x 10 ft. Aldrich. '!'1 20 in. Pattern Lathe, 


Also large stock of other tools. Send for List 


Eastern Branch Niles Tool Works Co., 
136 and 138 Liberty St., NEW YORK CITY. 





E. W. BLISS CoO. 


| Adams St., 


Brooklyn, N. Y. 
96 W. Wash’s St., 
CHICAGO. 


Presses, 
Dies, and 


Special 
Machinery 


For BICYCLE, 
Electrical, and 
All Sheet Metal 
Work. 


OWNERS OP 


Stiles & Parker 
Press C0, 


| SECOND-HAND IMVACHINE TOOLS. 


ENGINE LATHES, DRILL PRESSES, 
25 x 12, Fifield, Compound Rest. No. 2 Four-Spindle, Pratt & W- 





15 x 6 Blaisdell, Compound Rest No, 4 Four-Spindle, Garvin 
with turret 21 in. — om W.&L. B. G. 
13 x 6 Ame Rise and Fall Rest. 24in. B Wheel Feed 
li x 4Mann Lathe 24 in. Aurore ed, 
16x 7 Maker Unknown Win, P ed, Power 
16x *% Blaisdell, Plain Rest Fee 
18x10 Fiather, Plain Kest 9 fi. Holly Mfg. Co., Radial 
1s x 10 Biaisdell, Plain Rest 
28 x 20 Perkins, Compound Rest, SCREW MACHINES, 
7 x 14 Maker Unknown No. 1 Garvin, Wire Feed. 
PLANERS, N » Brown & Sharpe. 
‘ . No. 1 Garvin, Plain 
16 in. x 16in. x 4 ft. Hendey No. 2 Brown & Sharpe, Plain 
0 in. x 20in. x 4ft. Nashua, No, 2 Garvin, Wire Feed 
SHAPERS. om, 55m Reed Turret Chucking 
10 in Juengst Crank 
12 in. Juengst, Crank MILLING MACHINES. 
10in. Wood and Light, Traverse! \, 9 Pratt & Whitney, Lincoln, 
Head ‘i > 
18in. Putnam, Traverse Heal, | N°: 2 Garvin, Piai 
15in. Juengst Friction Shaper No.0 Garvin Un versa 
: ; No. 2 Garvin Duplex 
> > ergs No. 2 Garvin Hand. 
DRILL PRESSES. No. 4 Brainard Standard Univer- 
10 in. N 1 Slats Sensitive. sal 


6 Spindle Quint, Turret Putnam-Lineco!n. 

No. 2 Three-Spindle, Garvin No, 2 Pratt & Whitney, ! incoin, 
Also, a large list of other machines, Write for complete list, 

detailed descriptic on and price ° 


THE CARVIN MACHINE CO., 


LAIGHT & CANAL STs., NEw YORK. 
Also, 61 North 7th St., Philadelphia, Pa. 


SECOND-HAND MACHINERY. 


86” Gould & Eberhardt Gear Cutter. 
oe" Pratt & Whitney Chucking Lathe 
60” Triple-geared New Haven Lathe, with chuck 
jaws 
40’’ New Haven Back-geared and Power-feed Drill. 
92’ Double-head Pond Planer. 
No. 1 Giant Key Seater 
Send for complete list. 
Bicycle machinery. 


PRENTISS TOOL AND SUPPLY C0., 
62 & 64 S. CANAL ST., CHICAGO, IL. 


MACHINERY FOR SALE. 


in. x 4in. x 7 ft. New Haven Planer. New 
‘tin. Gould & Eberhardt Drill. Good as new, 
fin. Boynton Hand Shaper ™" = 
1-4 to 11-4 in. Open-die Bolt Cutter, Good as new 
Nos. 1,3 and 6 Roots Pressure Blowers. Al condition. 
vx UGreentield Upright Engine. Good as new 
18x 5x WW Brass Lined Duplex Pump. 
112 x IS Slide Valve Engine. 
Lot 6 1-2in. and 7 1-2 in. Hammered Steel Shafting. 
Bearings, Friction Clutch Pulleys, etec., less than half 
value, COOKE & CO., 
163 and 16) Washington Street, New York 


SECOND-HAND TOOLS, 


MODERN STYLE. FIRST-CLASS ORDER. 
Will Be Sold Very Low Before Removal. 
ENG Mt LATHK—! ‘laisdell, 13 in. x 6 ft. 

: Blaisdell, 16 x 6 ft., Raise and Fall Rest. 
Pratt & Whitney, 16 x 7 ft., Raise and Fall Rest. 
Putnam, 16x 8 ft., Raise ard Fall Rest 
Flather, 18 x 8 ft., Hollow Spindle, Cross Feed, 
Pond, 20in. x 15 ft., Extra Heavy. Al 





Send for catalogue of 














Harrington, 20x10 ft., Compound Rest, Cross Feed 
” Fay & Scott, 36x18 ft., Compound Rest, Cross Feed 
ad Pratt & Whitney, 42 ip., raising blocks {Rin 
Triple hee ured, Compound Rest and (ross Feed, 
Alo 
7 ee ” wes r Phi llips, 60 in. x 20 ft., Triple Geared, 
ompound Rest, et Se 
“ 4 Union, 72 x 20 ft., im Geared, Screw Feed, 
VLANER—Pease, 22 x 5 ft., Heavy Patt Improved Style. Al, 
: Hendey, 22x5 I d Styl Al 
Gould & Eb x8 ft. Al 
Pond, 3zin. x8ft. G order 
Pond, 36x 12 ft. Al order 
Betts 36x 10ft., Extra Heavy 
Gray, 48 x 12ft., Spiral Geared, Improved Al, 
Betts, 60 x 161 He Extra He avy.Al 
Crank 12 in. st ae 





SHAVER- He wes & Phillips 10in. rank Motion. 
si GK uld & Eberhardt 15 in Crank Motion. 
Prentiss 17 in. Crank. Good as new. 
Hendey 24 in. Friction. Good order 
Pratt & Whitney 14 in. x 60in., Traveling Head, 2 Tables, 
Fitchburg I4in. Traveling Head, 28 in, Feed 
o Warren I4 in, stroke, Traveling Head. A 1 order 
DRILL—Prentice 26 in., Friction Pulleys for tapping. 
% Blaisdell 28 in., Back Gears 
oo mn 28in., Back Gears, Automatic Feed. 
ul 32 in. Extra Heavy, Back Gears, Automatic Fe 
MILLING mat MINE Pratt & Whitney No.2 Hand Fe 4 and vi ise 
Garvin No. 3, Power Feed, Vise, ev 





ad Kempsmith Universal Miller. Good as new. 
° Lincoln Pattern with Vise 
SCREW MAE WINK —Niles, 2in. hole, Carriage Feed with Tools. 
GEAR CUTTER—Go uld & Eberhardt 2> in. Automatic 
Gouid & Eberhardt. 30in. Automati 
ha wes & Phillips, 60 in, Semi-Automatic 


PRY SSES—RI is 


Stile: $ 


18 and 19. 
9s 





Horizontal B 
Upright B 
Steam Hamm 
Boiler Punch, 2¢in. Gap, Standard Size, 
Boiler Rolls, 10 ft., Improved Style, Al. 
. : Sft., Extra Heavy. 
” si 7 tt., Hilles & Jones. Al, 
sa 6 ft., Extra Heavy. 


BICYCLE MACHINERY 


CONSISTING CF SCREW MACHINES, MILLING MACHINES, 
DRILLS, LATHES, PRESSES, SHAPERS, Etc. 


J. J. McCABE, 


chine Sellers 60 ir, 
2 Heads. Al 

















E. P. BULLARD’s |'4 Dey St., 
NEW YORK. 


N.Y.Mach’y Warerooms. 


aly 
“* 


* Situation and Help”’ Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion About seven words make a line The Cash and 
Copy should he sent toreach us not later than Saturday 
morning for the ensuing week's issue. 
dressed to our care will be forwarded 


whose names appear on our subscription list, this 


to those in want of positions. The advertisement to 
occupy a space of not more than five lines. Additional 
space or insertions must be paid for in advance at 
regular rates. 


Draftsman, with technic al educ ation, Ty and 
office experience, wants pos'n. **Tech.,’’ Am. Macu. 


Wanted—Position as mechanical traveling sales- 
man, 10 years’ experience. Box 164, Am. MaAcu. 





{nswers ad exp'd 


TO SUBSCRIBERS ere 


Wanted —Draftsman, one who has bad experience 
paper will give two free insertions under this heading |] on 


sl, First-class patternmaker desires pos.; young 

ry man, good refs., 7 years’ exp 
Wanted—Position by draftsman, technical gradu 
ate with shop experience B. Cu. 
Wanted — First-class tool makers; only Al men 
need apply. Keply with references, and state salary 


Box 166, Am. Macu 


Am. MACHINIST 


Lindsay Bicycle & Mfg. Co., Lafayette, Ind 


W anted —A first-class expert in gilding, plating, 
“4 — | etc.: experienced in electrotyping in relief; best ret 


nees. Address T. J., 100, AMERICAN MACHINIST 


machine tools; permanent position to right 


man. Address Tools, AMERICAN MACHINIST. 
Wanted— Fifty first-class tool makers, screw ma 
chine hands and die sinkers, familiar with gun and 
—____ | bicycle work 
Tech. graduate with shop experience wishes a 
position as draftsman and designer or assistant to 
superintendent, 
and gas engines. 8S. S., AMERICAN MACHINIST. 


Remington Arms Co., Ilion, N. Y. 


Special knowledge of gearing 


(Continued on Page 955.) 








English Agency: { 


AMERICAN GAS FURNACE C0., 


Oil Gas Plants 


GAS BLAST FURNACES AND HIGH PRESSURE BLOWERS 
For the economical generation and systematic application of HEAT. 
CATALOQUES ON APPLICATION, 


No. 80 Nassau St., NEW YORK. 


Chas. Churchill & Co., Ltd., 21 Cross St., 
Finsbury, London, E. C., England. 





LATHES 


Planers, 
Milling 
Machines, 
Drills, 


Turret Machines and 





Machine Tools. 


A LARGE STOCK 


always om hand at low prices at 


HILL, CLARKE & CO., 


Machinery [lerchants, 
156 Oliver St. 12 S. Canal St. 


BOSTON. CHICAGO, Ill. 





MACHINERY BARGAINS 


BEFORE REMOVAL 
At Pherix Iron Works, Trenton, N. J. 


15in.x6 ft. Engine Lathe, 19-36 and 50 in. Drills. 
212 ~~ «& “ Portable Drill 

29 ‘* 13% * o s | 36in. x 14 ft. Planer. 
s*? « es e¢ | 12in, Shaper Traverse Head, 
St * 30 ee ee as Gear Cutter, 54 in. 


» = 9 4 Milling Machine. 
52 in, x 20 ft. Engine Lathe, | 

10 ft.-16 ft. Vertical Boring and Turning Mill, Cranes, Blower, 
Boiler Rolls, Punch and Shear, etc. 


Send for full list and prices. 


GEORGE PLACE MACHINE CO. 


145 Broadway and 86 Liberty St., 





NEW YORK, 





RpER = 
° —— ‘on ~ 





DIE STOCK 


T 1S THE BEST. FULL THREADS AT ONE CUT. ALL PARTS 
SUBJECT T0 WEAR CAST HARDENED. ALL GUIDES OF HARD 
ENED STEEL. ADJUSTABLE DIES. EXACT SIZE IRON» 
Ysa OVER SIZE IRON CUT WITH SAME DIE Y vt * 


harlesH Besly 


FINE TOOLS 


SYPPLIES FOR MFRS. METAL WORKERS ETC 


Chicago. IN U.S.A 





MACHINE TOOLS. 


IN FIRST-CLASS CONDITION. 





16 in. F. B. Miles Slotting Machine. 
2,400 I ound Miles Steam Hammer, Single Standard 
30 in. by 27 ft. Pratt & Whitney Engine Lathe. 


Horizontal or Floor Boring Machine, Pratt & Whit 


ney. 
Two (2) 5 ft. Universal Radial Drills. 


21 in. x 11 ft. Pratt & Whitney Engine Lathe, Hollow 


Spindle 


19in. x 8 ft. Pratt & Whitney Engine Lathe, Hollow 


Spindle. : 
26 in. x 8 ft. Pond Machine Tool Co. Engine Lathe 


19in. x 12 ft. Pratt & Whitney Engine Lathe, Hol- 


low Spindle. 


22in. x 12 ft. Pratt & Whitney Engine Lathe, Hol- 


low Spindle. 
40 in. Bement Vertical Drilling Machine. 
24 in. Pratt & Whitney Vertical Drilling Machine. 


GEORGE PLACE MACHINE CO., 


145 Broadway & 86 Liberty St., New York. 





BUILDERS OF 


r ne BLAKE & JOHNSON, Waterbury, Conn. 
aoa Ce3U PIN, SAEETY ET, HOOK AND ETE MACHINERY, 


lOO)Kss Bent Wire Goods a Specialty. Send Samples that we may 


quote prices for either machine or the Goods. 





For all Anti-Friction 
Purposes. 








WE ALSO MANUFACTURE 


AUTOMATIC SCREW MACHINES 


AND 


SCREW MACHINE PRODUCT 


OF EVERY DESCRIPTION, 


Cleveland Machine Screw Co., 





CLEVELAND, OHIO. 


STEEL BALLS 











WRITE FOR 
INFORMATION. 














_ 


— 


aN 








Novemper 28, 1895 


AMERICAN 


MACHINIST 











Wanted—A first-class draftsman by one of the 
largest shops; prefer a man who has had experi 
ence on Corliss engine work and heavy macbinery 
Address Box 162, AMERICAN MACHINIST 


Wanted—T bree or four apprentices on jewelers’ 
machinery : must not be under i7 years of age, and 
have a fair education. Henry Blundell & Co., 
$5 to 389 Clifford Street, Providence, KR. I 


Wanted—2 or 3 1Ist-class general machinists on 
ight tool making, small aut. machinery, jigs, fix 
tures, etc.; state age, experience, and wuges ex 
pected Address Mass, AMERICAN MACHINIST 


Wanted—By a machinist, position as foreman or 
tool maker im bicycle factory ; 4 years’ e xperience 
with screw ana hub machinery in the manufacture 
of bicycle wheels. C. A. L., AMERICAN MACHINIST. 


Supt. desires change, thor’ly convers't with latest 
methods of producing work economically; have 
made specialty of forge and mach. work, good exec 
utive apility, best refs. Latest Methods, Am.Macu 


I osition wanted, machine shop general foreman, 
12 years’ experience us such: sober, reliable, of 
good executive power, well up in Corliss and ice 
machinery. Address Push, AMERICAN MACHINIST, 


Wanted—Foreman for tool room in gun factory; 
a g.od opening forthe right man. State age, ex 
perience, wages required, and give references, 
Box 163, AMERICAN MacHINIST. 


Wanted—One good draftsman for a shop manu 
facturing hoisting and haulage engines; one who 





has a knowledge of machinery used in and around 
oal mines preferred ; state age, experience al d 
wages expected Address Penna, AM MACHINIST 


Wanted—First-class mechanic to take charge of 
the construction of steam and gas engines. State 
age, experience and references. Address Superin 
tendent, Box 715, Cincmnati, Ohio 


Wanted—A foreman patternmaker desires to 
make a change, capable of handling any number 
of men, with large experience on high-speed en 
gine and dynamo work, Can turnish best of refer 
ence as to ability and character. H., Am. Macu 


Wanted—Immediately. a first-class designer and 
drattsman for marine engines, boilers and pro 
peller wheels, one with shop experience preferred 
Address with full particulars, The Jenks Ship 
Building Co., Port Huron, Mich 


Wanted—As asst. supt.,a technically educated 
young man, exp’d in duplicating parts of engines 
by rapid process words, handling men, reducing 
cost, and increasing output; room for the right 
man to grow ; Ist-class refs. must be inclosea wit! 
applications. Address Box 165, Am. MACHINIsT, 


Wanted —Foundry foreman; one who can work 
100 men if necessary, on general machinery cast 
ings. One who understands melting and mixing 
and can produce best qualify work at a reasonable 
cost. No experimenter need apply. Permanent 
position and good wages. Coke, AM. MACHINIST 





CONSULTING MECHANICAL ENGINEERS. 


L. P. BRECKENRIDGE, 
Mem. A. ae See Coneges M. E., 


F. B. COREY, Electrical Expert. 
Elec. Apparatus Designed, 
33 Equitable Mpalidtee Boston, Mass 


T ») 1p ‘ ’ 
W. E. CRANE, M. E,, 
New England Engineering Co, 
Electric Light and Power Plants. 
17 Harrison Avenue, WATERBURY, Conn, 


CHARLES A. HAGUE, 
CONSULTING ENGINEER, 
Pumping Plants, Power Plants, Steam, Water, 
Electricity, Designing and Experting, 
P. O. Box 323, N. Y. 





HENRY FL NOYES, 
Solicitor of Patents and Mechanical Expert, 
523 Monadnock Block, Cuicaco, I 


FRANK H. POND, 
Consulting Engineer, 
619 Wainwright Building, Si Lo OUIS, Mo 


_L. REDFIEL D, 


* signer of Special Machinery. 
Expert in Patent Causes. 
Room 604, 269 Dearborn St., 


C, E. SARGENT, M. E., 


Cuicaeo, Ill, 
S.A 


Cuicaao, I} 


WM. O. WEBBER, 


Consulting Engineer. Shop Methodsand 1 conomik 
Production a Specialty. 


No, 78 Mason Building, (Tel. 2102) Boston, Mass 





THOS. H. DALLETT & CO., 


YORK ST. & SEDGLEY AVE., PHILADELPHIA. 
MANUFACTURERS OF 


Portable Drills, Hand Drills, Boiler 
Shell Drills, Light Drill Presses. 
Also ELECTRIC MOTORS 
for driving 
Machine 
206%, 
pe nes, 
Elevators, 
Pumps, 
Presses, 
and other 
Machinery, 








T. SHRIVER & CO., 


333 East 56th Street, N. Y. 
lron and Brass Founders and Machinists 





PULLEYS of any size, moulded on machine 
—no pattern needed. 
of any diameter, face an1 pitch, nade on Gear 
Moulding Machine—no pattern needed. 








Sep For Catatooue >: \. 


a Sek SS. 
\-_ WORCESTER > 


MASS. >: 





SEND FOR CATALOCUE. 


STER worerer SCREW co 









Manufacturers of Set, Cap & 
Machine Screws, Studs, etc. 





SPEIDEL’S ECONOMIC SAFETY 


Q HOISTS, 


TRAVELING CRANES, 
OVERHEAD TRAMWAYS, 
SPEIDEL & ROEPER, 


READING, PA, 
Send for Catalogue. 





CRANES, TROLLEYS, PORTABLE HOISTS; OVERHEAD TRACK. 








SEND FOR CATALOGU E. 














23413 & 2345 
Callowhill St., 


PHILADELPHIA, PA. 
















The Sample 
Tells the Story. 


Asample of Dixon’s pure flake lubricating 
Graphite, with interesting and instructive 
pamphlet. 


Sent free of charge. 
JOS. DIXON CRUCIBLE CO., 
JERSEY CITY, N. J. 


























The National 
Feed- Water 
Heater 


A brass coil Heater 
delivering water to 
the boiler at 210- 
Fahrenheit. 


500,000 H. P. sold. 
Prices low. Satis- 
faction universal. 
The National 
Pipe Bending 
Co. ————, 
82 River St. 
New Haven, (t. 








Wanted—An intelligent man in every machine 
shop in New England to utilize his spare time in 
raising clubs of subscribers for the AMERICAN Ma 
cuintist; liberal commission Address, with refer 
ences, John A. Walke r, N. E. Agent, No. 4 Church 
Street, Dorchester, Mass 





+ MISCELLANEOUS WAN TS + 


Advertisements will be tnserted under this 


45 centa per line, €a h inaertion Cop ), ni 
reach ua not tater than Saturday mor 7 for t) 
ing week's issue Anaiwers Addressed to , We 


be forwarded 


Cheap 2d hd lathes & planers. S.M.York,Clev'd,O. 

Calipers & Gauges. F. A. Welles, Milwaukee, Wis 

Light and fine mach’y to order; models and elec 
trical work specialty. E. O. Chase, Newark, N. J. 

For Sale—A first-class key-seater, new. Address 
Mitts & Merrill, 913 Tilden St., Saginaw, Mich 


Best and cheapest Bolt Header made by C. H. 
Baush & Sons, Holyoke, Mass. 





F or Sale—Second-hand drill presses engine lathes 


& planers. Dietz, Schumacher & Co., Cincinnati, O 


Drawings, mech., executed at home t 


reason 
able prices. Drattsman, 277 Clinton St., B’kly1 
Wanted lo secure terest and management of 
medium size nN lern n } ‘ ks. by voung ma 
good mech. and business ability in secure plenty 
f work. Give full parties. Mech. Eng’r., Am.Macnu 
For Sal Tabor duplex automatic molding ma 
chine with 18-inch cylinder molds two flasks 
12x15, or ore flask 15x24 inches; perfect condition 


Box #4, AMERICAN MACHINIS1 

Wanted—Forgir 
machine work todo. F. F. Ch 
Plainfield, N. J 


iz, pattern casting and general 
ise Machine Works 


Wanted—An Idea. Who can think of some sim 
ple thing to patent? Protect your ideas; they may 
bring you wealth. Write John Wedderburn & Co., 
Patent Attorneys, Washington, D. C., for their 


$1,800 prize offer 









Style A, Three-Jaw 


Ask your nearest Dealer, 
fanufacturers for 


:\ THE LATEST 
bsg IMPROVED DRILL CHUCKS, 


Strong, Accurate, Durab'e, Cheap, 


THE E. HORTON & SON CO., 
Windsor Locks, Conn., U. S. A. 
Or CHAS, CHURCHILL & CO., Ltd., 21 Cross St., Finsbury, London, Eng, 


or send to the 





Style B, Two-Jaw. 


Awards at the World’s Fair. 





“CUSHMAN” 


Screw Machines, 
work. . « -« 


CHUCKS. 


For Lathes, Drills, Chucking and 


and for Special 


SEND FOR CATALOGUE. 


THE CUSHMAN CHUCK CO., HARTFORD, CONN. 





CHUCKS The" National. " 


EPENDENT 


Planer chuck Est'd 1882 
Strongest. Easiestto change. 
Reversible Jaws (pat 
ented) giving 5 changes 
ILLUSTRATED CATALOGUE 
sent. Liberal discounts. Prompt shipment. 

. WHITLOCK, 39 Cortiandt St., N. ¥.— 
Works, Hoboken, N. J, McDowell Stocker & Co., Chicago 


We LEAD, OTHERS FOLLOW. 


Sweetland Combination Chuck. 


Reversible Jaws. Accurate, 
A Standard Independent, Solid 
Shell, Solid Reversible Jaws, 












SEND FOR CATALOWUE, 


The HOGGSON & PENIS MFG. CO., - New Haven, Coan 


PRATT’S 
Positive Driving: § 
Drill Chuck, 


The best system ever devised for holding 
and driving drills. 


THE PRATT CHUCK CO., Clayville, WN. Y. 


We beg to announce that we are ready for busi 
ness, having equipped our factory with the latest 
improved machinery. We will gladly furnish 
estimates on all Baperimental and Special 
Machinery, Designs, Drawings, Working 
Models, etc. 


THE KING-O'HARA MFG. C0. 


Office: 84 Adams Street. 
Factory: 67 8. Canal St., Chicago. 











.|PEQUOT DRILL CHUCK 


A new Drill Chuck having a more powerful griy 
than any chuck ever offered. This seems a broad 
claim, but we prove it to mechanics who will 
examine. Ask at your dealers or write us for 
particulars. 


THE D. E. WHITON MACHINE CO., 
5 Oak Street, New London, Conn., U.S. A., 


Or, SELIC, SONNENTHAL & CO., 
85 Queen Victoria St., London, E. C., England. 





SKINNER CHucKs. 


—o re t and Univer 
Chucks, C« binati . hash 
Chucks with patent reversible jaws, 
Drill Chucks, Pianer Chucks and 
Face Plate Jaws. 


SKINNER CHUCK CO., 
New Britain, Conn. 
94 READE ST., Now York City. 


SEND POR CATALOGUE, 


IMACHINER 
For Reducing and Pointing Wire, 

ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING, 


For Machines or Information address the 
Manufacturer, 


§. W. GOODYEAR, Waterbury, Conn. 
INDICATORS. 














Robertson-fhompson ° - $40. 
Victor Keducing Wheel ° 15. 
_ Standard Planimeter —. ° 15. 


These make a perfeet indicator outfit 
Separators, Oil Extractors, Speneer Regu. 
lators, Reliance Columns, Rureka Packing 

SEND POR CATALOGUE 


HINE & ROBERTSON CO., 61 Cortlandt St., N. Y 








bari tue Te 


as used in our Wain- 
wright Heed - Water 
j Heaters, and other 
y steam appliances. 


The Taunton (Mass.) Looomo- 














tive Ute, Co, 


INKMEN 


GROBET 323 3 
phe PILES. 
MONTGOMERY & Co., 


FULTON: STREET, 
NEW ‘TORK CITY. 





HYDRAULIC MACHINERY. 


JACKS, 





Horizontal Jack. 


PRESSES, PUMPS, PUNCHES, 


PACKINGS, ACCUMULATORS, 
SEND FOR CATALOGUE D. 

SoThe W.&S. Hydraulic Machinery Works, 

WATSON & STILLMAN, Proprietors, 


204, 206, 208 & 210 East 43d St., 


V A LVES, FITTINGS, 





NEW YORK. 


2-Plunger Hand Pumpe 





AMERICAN 


MACHINIST 


NovemBer 28, 1895 
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bee" No Expensive Box Tools! 


= LODGE-DAVIS MACHINE TOOL Co. 


This screw was turned, threaded, 


MINIVTES!! 


knurled and cut off in fifteen minutes by use of our 


patent turret on the carriage of our 18-inch Standard Lathe. 
Length, 9% Inches. 


a TRLAUYARUOUOYOPLVPVI TRE UTEP UTRRULOULREUERUTEREVATUCOVERULEROVLOVTRUDEUADEREO DEO e 


"ul | (pRoy ‘weIG 


Diam. Screw, %-inch. 


Operated by a Boy! 


gee’ Turret can oe fitted to any of our Engine Lathes. 


te" You can not afford to be without one 





Works, Cincinnati, O., UU. S.A. 


NEW YORK. 


CHICACO. 


BOSTON. 
ALFRED HERBERT, 


PHILADELPHIA. 
COVENTRY, ENG. 


ST. LOUIS. 





= 14’ 1S" 198° 
= 24 x 36 

as 36" x 43" } 

Th 


J. J. McCABE, 


dlent ahhe ‘cle istic es OD « 


~DOUBLE SPINDLE. 


‘Si{!40 [PIPey 


e following Merchants keep a full line of our tools constantly in stock: 


14 Dey Street, New York. 


DAWSON & COODWIN, 57 §S. Canal St., Chicago. 


DIETZ, SCHUMACHER & CO., 


CINCINNATI, 0., U.S. A. 









aaa) WY MAN « GORDON 






















AND PRICES. 


MACHINERY CO. 


The NATIONAL 


TIFFIN, OHIO. 





Your Lathe Centers 
with our 


GRIND “ei 


“CENTRE GRINDER,” 
money. 


time and 
TRUMP BROS. MACHINE CO., Mfrs., 
WILMINGTON, DEL., U. S.A. 


CENTER CRINDERS, 


WILLIAM BARKER & CO., Mfrs., 


IRON AND BRASS WORKING MACHINERY, 
CINCINNATI, OHIO. 


THE TAYLOR-RICE ENGINEERING C0., 
P= ——— €) 
ADJUSTABLE BLADE REAMERS 


4 in. 10 2% in. 


Send for New Pamphlet. 








BUSINESS FOR SALE. 


We hereby offer for sale our entire business p 
ine ‘luc ling real estate, tools and fixtures, stock on 


T¢ 

The re a. estate consists of about 
souti pm y PM: +“ ‘t St., Corning, N.Y. 
TO it. «pf m north side 
by wt ‘ an me arly covere (with substantial brick build. 
ings, and comprising a complete Machine Shop, Smith 
Sho »p, Foundry and Boller Shop. 

The Machinery and | Tools are 


seven lots on 
, each 21 ft. by 
f Erie Avenue, 21 ft. 


all in complete work- 


ing order All will be sold at a very reasonable price. 
A fine opp irtunity is ne sre Offered for one or more 
young men of ene ergy und some capital to engage in a 


lucrative busime 


PRESTON & HEENNANS. 


Corntina, N. Y., November 18, 1895, 








WARRANTED 











SHAFTING 


Turned, Ground and Highly Polished 
lron and Steel Shafting. 


GUARANTEED ROUND, STRAIGHT AND TRUE, 
The Most Perfect Shafting Made. 


THE CUMBERLAND IRON AND STEEL SHAFTING CO., Cumberland, Md. 


MENTION T 


HIS PAPER. 





WOOD WORKING 
MACHINERY 


OF EVERY DESCRIPTION. 





Catalogue on Application, 


THE ECAN CoO., 


239-259 W. Front St., Cincinnati, Ohio. 


SAW FILINC—READINC. 


Suppose all printed matter had to be arranged thus: 
ABOUTTHEMOSTDISAGREEA BLEJOBA ROUND 
AWOODW ORKINGSHOPISTHEFLLINGOFA BAND 
SAW THISSAWHASSIXTEENHUNDREDAND 
SIXNTYSIXTE th WEHAVESOMEFINERAND 
SOMEC OARSER & ‘ORAGOODJIOBIMUSTGLV EB 
EACHTOO' {REEFILESTROKES TOTALFOUR 


pe ES ,EH 
VMIDONTILK 
EN 
’ 


STROK 
CK H 
SYDOIT ANVOPTENERTITANT 
ATSCERTAIN 


I 
I 
YOU'D READ IT IF YOU HAD—TO. 


Well, it’ 1 we Se same with filing a band saw by hand. No space 
betw the th. Tireso me work. Put off as long as possib me 
They at ather work with dull saws, producing less work and rougher 
work. Do ont atte & to the old barbarity ! Away with it! ! Get our 
Aute atic Machine It files 125 te eth a minute Uses common 





Send for Circular. Py PRYIBILs 512-524 W. dist St.,N. Y. City. 


lant, 
land, 


file "Mo re uniform we ork than can be done by band. So easy to 
runit! Fun for a bright boy. Keep your saws sharp. Do the 
most work ! u th work! Don’t fear gneventy spaced saws, very 
fine or very coarse saws, Our Machine Files Them. 





ENGINE LATHES. 
IMMEDIATE DELIVERY ON 


16”, 24’, 27’, and 30”, 


QUICK DELIVERY ON 


14%” and 18”. 





Latest Improved; 
Heavy and Powerful, 


CUTS ALL FEEDS AND THREADS 
WITHOUT REMOVING A GEAR. 








Micrometer Readings for Car- 
riage, Cross Feed and Com- 
pound Rest Screws. 


TH LODGE 8 SuLEY HACHNE TOOL i. Cincinnati, 0., U. $. A. 











REGULAR SIZES. 
a ° inc th by 60 inc h by ig feet. 
48 


38 “ 365 8 
24 7 7 2 1 iad Py 6 * 
Bb * * 15 - 4 


PATENT CUTTERS. SPECIAL 
MILLING MACHINES DES .GNED. 
Write for full Information, photographs and prices. 


THE INGERSOLL MILLING MACHINE CO., 


ROCKFORD, ILLINOIS, U.S.A. 


GISHOLT 


TURRET 
LATHES 








THE 


STIRLING 


WATER TUBE SAFETY BOILERS. 
SAFE. ECONOMICAL. DURABLE. 


No cast metal. No flat surfaces. No multitudi- 
nous hand-hole plates and gaskets to remove, clean 
and make tight with every cleaning. Four m: snholes 


give access to interior of every tube. Write for 
catalog Z. 


THE STIRLING CO.,, 


Cen’! Offices, CHICACO, ILL. 


And Universal Tool Grinders. 


CISHOLT MACHINE CoO., 
MADISON, WISCONSIN. 


Branches in all Cities, PULLMAN BLDG. 


TO EARN MORE, LEARN MORE. 


THE CORRESPONDENCE SCHOOL OF TECHNOLOCY, 
CLEVELAND, OHIO, U. 8S. A. ‘ 


Electrical, Steam and other Engineering Courses. Elementary and Advanced , Mathematics. 
Instruction by Mail. Send for Catalogue, and Note the Instructors. A proved success. 











Every practical man appreciates a good 
tool, and especially when it improves the quality 
and reduces the cost of his work. 

Our Grinding Machines are adapted in every 
way for the rapid and accurate execution of work, 
Give them a trial, which will convince. 


Send for full particulars. 


LANDIS BROS., 
WAYNESBORO, PA., U.S. A. 


Germany: Schuchardt & Schutte, 
59 Spandauerstrasse, Berlin. 
France: Ad. Janssens, 16 Place de la Republique, Paris. 
England: Chas. Charchill & Co., 
21 Cross St., Finsbury, London. 
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MORSE TWIST DRILL AND MACHINE COMPANY, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 


DRILL GRINDING MACHINES, MILLING Cl 


New Bedford, 
MASS. 


TTERS AND SPECIAL TOOLS TO ORDER. 








I ENGINE : 


HAND LATHES, FOOT LATHES AND 


MILLING MACHINES. 


Manning, Maxwell & Moore, 
Belling Agents, 111 Liberty Street, New York. | 





60 South Canal Street, Chicago. 
424 Telephone Building. Pittsburgh, Pa. 





7 P. BLAISDELL & CO., 


Manufacturers of 


/ Machinists’ Tools, 


WORCESTER, MASS, 






——_—_ 





dlent ahs “SL ake ed SS , 


8 to 18 in. Swing. 


'SEBASTIAN-MAY CO., 


SIDNEY, OHIO. 








SUCCESSOR TO LATHE 





LATHES AND PLANERS. 
DRAPER MACHINE TOOL CO. 


WORCESTER, MASS. 





& MORSE TOOL CO. 





WHITCOMB PLANERS. 


Hand and Power 


Punches and Shears. : 






U 
Whitcomd Mfg. Co, ¢ 
Worcester, Mass. 





QUINT’S 


TURRET DRILLS 


For Drilling and Tapping with 
from 2 to 12 Spindles. 
was. ‘DRILL UP TO %4 INCH. 

itive and Positively Driven. 








©. A.SRORABEA.. ) 


125 CHAMPLAIN ST. 
el A fl eA Oe ee [LOR 


SEND FOR PRICE LIST No 4 


EVANS FRICTION CONE CO. 

—___—_______— HANGING AND STANDING 
0 es uapnan ALLeTiS. 
—_— —! i yusands Et ae » 











ng from 
nation addres 


No. 85 WATER STREET, 


ANY SIZE ORSTYLE., SEND FOR 1894 CATALOG, 





BOSTON GE AR “WORKS, 


35 Hartrorp Srt., BOSTON, MASS. 


SOFT CASTINGS, 


Made from best grades of Pi 





Tron for 


Light Machinery, Electric Work, etc. 


THE BURR & HOUSTON CO., 


BROOKLYN, N. Y. 


33 TO 39 FRANKLIN ST., 











LITTLE GIANT 


SCREW 
PLATES, 


Cutting all sizos to 
- 1% diame cr. 
Amat ‘urs, Machinists, Black- 


us e, a large varie ‘ty of 
ols and Machinery. Send for our 





‘lers, Dentists 
amiths and C arringe- -make ors 


For Jewe 


Lal etal oy | a 
Vatalog * 


'|WELLS BROS. & CO., 


CREENFIELD, MASS.,U.S.A. 








BOSTON, MASS. 





50 





BOSTON OFFICE : 


Works at Hyde Park, Mass. 


Diff 


Milling and Gear=Cutting Machines. 


WRITE FOR PRICES. 


BRAINARD MILLING MACHINE CoO., 


156 Oliser Street. 


erent sizes and styles of 


CHICAGO OFFICE: 


14 S. Canal Street. 





D, SAUNDERD SOM}, 


Manufacturers of 


Pipe Cutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use 


TAPPING MACHINES, 


For Steam Fitting, also 


Steam and Gas Fitters’ Hand Tools, 


21 Atherton &t.. Vonkersa, N. ¥V 


SEND FOR CIRCULAR. 











NEW HAVEN MFG, CO., 


New Haven, Coun, 
MANUFACTURERS OF 


FRICTION 
PULLEYS 


BORING AND 


TURNING. 
MILLS, 


4,5,4 S08 Swing 










—AND— 


CUT-OFF 
COUPLINGS. ~ 








LATEST (\895) 


Wuat’s THE 


With our new Cutting-off Machines? 


__ SCATALOGUE? 


MATTER 








Write and find out. 


Hur-But RoGers MAcu. Co., 
SO. SUDBURY, MASS. 





1B50—FORTY FIFTH —YEAR — 1895 


y- The lather New Patent Taper Attachment, 


Accurate. 

Easy alld quick to operate, 

No backlash or lost motion. 

All changes can be Made from front of lathe. 


THE BEST. 
FLATHER & COMPANY, - NASHUA, N. H. 













16’’ Lathe with 
Taper Attachment. 





EE Yourselves as 
Others See You,” 


and Solve this Problem by the purcha 


2x24 FLAT TURRET LATHE, 


— BUILT BY= 


JONES & LAMSON MACHINE GO. 
Springfield, Vermont, U. S. A. 






















BEYOND COMPARISON IS 
> —— THE RIVETT LATHE, 
=) : ~~ MADE BY THE 
i =_—— — FANEUIL WATCH TOOL CO., 
i 2S at BRIGHTON, BOSTON, MASS., U.S. A. 
ne Y i With the new attachment, the Rivett Aute o— 
t ——? Cones Crees, Seg mm 100° to 300% m re work n 


done Write for particulars 





SEND FOR CIRCULAR. 








A practical all- around boring 
and threading tool. Especially 








\ ne et d for the economic ‘al use 
self-hardening ‘mee! 


MFG. ONLY BY 










DROP FORCED \ 


Armstrong Bros. Tool Co., 


76 EDCEWOOD AVE., 
CHICAGO. 


OF STEEL 


The oe Norman Universal Bench Lathe. 


With attachments, 
rises in one m Schine 
THE, UNIVERSAL MILLING 
MACHINE, SCKEW CUTTER 


ANT ANY THING IN THE LINE OF 


DROP PRESSES-DROP HAMMERS STAMPS 
OR AUTOMATIC DROP LIFTERS» 


The best tool on the market 
for all kinds of small! fine 
work. Send for Catalogue, 
Manufactured by 
Mention AMERICAN MACHINIST. WALTHAM WATCH TOOL CO., 
Springfield, Mass, 








sizes. 
many points 
excellence, 





no equal, 


= 


— catalogue. 





BAKER BROTHERS, 
365 S, Erie St., TALEDO, OMI9, 





Built in four 
Combines 
of 
For 
rapid work and 
exact duplica- 
tion of same it has 
Send 
—for illustrated | , 





FOR HAND OR POWER, 
MALLEABLE IRON PIPE VISES. 


MILLING MACHINES)" 


FOR BICYCLE MANUFACTURING. 
SPECIAL Centres for SPROCKET Milling. 


For Electrical 


pet — LATHES 







; and Experimen- 
BES tal work. For 
Gunsmiths and 
Tool Makers. For general Ma- 
chine Shop Work. 


High grade tools; 






TWENTY-THREE Milling Machines in 
use in one BICYCLE Factory. 


elegant in design, superior in com 
struction. The best foot + »wer lathes made, and quality 
considered the cheapest, Send for catalogue and prices. 


W.F. & JNO. BARNES CO., 


1995 Ruby St., ROCKFORD, ILL. 








CURTIS & CURTIS, 
36 CARDEN ST., BRIDGEPORT, CONN. 





No. 3C, Forbes’ 
Patent Die Stock. 
Range 2 to 6 inches R. B. 


Pipe Cutting and Threading Machinery, 
RATCHET DRILLS, RATCHET DIE STOCKS AND 


KEMPSMITA MACHINE TOOL C0., 


Milwaukee, Wis. 


ENGLISH AGENTS, 


CHAS. CHURCHILL & CO., Lro. 
21 Cross Srt., Finssury, LONDON, E. C., ENG. 











AND UNIVERSAL GRINDER. ‘ 
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THE LONG & ALLSTATTER 6O., 


HAMILTON, OHIO, U.S.A. 


OVER 300 VARIETIES AND SIZES OF 









DOUBLE PUNCH AND SHEARS. 


PUNCHES AND SHEARS 
WELDING MACHINES 





AND DROP HAMMERS. 


































W.C. YOUNG MFG. CO., "sas 


Foot Lathes, Engine Lathes, 


SHEARS AND PUNCHES. 











DETRICK & HARVEY 
MACHINE CO., 


Manafacturers, “ 
Baltimore, Md. 






OPEN 
SIDE 
PLANERS. 


















EL& "KESSER 
uFF NEW YORK. RCo. 


Branches; 111 Madison St., Chicago. 
708 Locust St., St. Louis, 


DRAWING MATERIALS FF 


AND 


= Surveying Instroments, 







The largest and best assorted stock in America, All requisites 
for field and draughting room. We have made a study of this line, 
and our goods are warranted to be as nearly perfect as it is possible 


to makethem. Prices reasonable 


CATALOGUE ON APPLICATION. 


STANDARD (/ 


Toon Co. | 















THOL:M/ »MASS .U, S.A 


pt 
od TRC? fe 


‘e 7 Qatalogue Free. 7, 








Albro Worm and Worm Gear 


Consumes less 
power and gives 
better 
than any 
System. 
mation 


results 
other 
Infor- 
cheer- 
fully furnished. 


> The Albro-Clem 
Elevator Co., 


41} & 413 Cherry St, 
Philadelphia, Pa. 


SOMETHING New! 
Adjustable Notch 
Centre Gauge. 
Price, post paid, 60 cents. 


Coffin & Leighton, 


SYRACUSE, N. Y. 











eee es bh hp bh hi haha he a ee 
e e 
; New Speed : 
& - 
$ Indicat 
3 u ICator 3 
3 », TOO. 3 
@ Wor pa losed . 
@ } 1 Watch, and - 
@ well made. Graduations 7 
@ show ev revolution, ‘es . 
@ reading « r right or a 
eo le . Ni i plat - 
2 Many i ved fea of 
@ tures make this the t 7 
@ Indicator on then + 
@ near the price * 
? PRICE: PLAIN, $1.50. >4 
? Wipe crtsr Cat ¢ ? 
. Cat itlog rue of Fi ) ree, : ? 
o | is tree @ 
3 io ST ARRET Tt, 1 
_ ATHOL, Mass., U.S. A. 3 
@ London Agents: Chas. Churchill & Co., Ltd.., . 
@ 21Cross St., F insbury, L. ¢ oe 
09 99000000000000000000000 
rv rrTrrre eh 


— THE — 


PENBERT 
SPECIALTIES. 


For THe Goren and Exnowe Ane THe Exciweere on 
85,000 Pewsgrruy AUTomaTio INJECTORS in use, use, givin 
ander ail conditions) Our Jet Pumps, Water Gages an bapeny are Gnennelicd 
PENBERTHY INJECTOR CO. oberTroir, 


SRANOCH FACTORY aT WINDSOR, ONT. MICH. 

















Beno For 
Caracoceus. 





Asromaric WATER GAGE. 








| (Ste att fre), Elec 
irchitectural anc echanie ( Is rn 
ind, Me ating, Mining, English Bran aha 


TAUGHT BY MAIL. 


Engineers can qualify to obtain licenses. To 
p roll « mly necessary to know how toread & write 
| Circular free. tata subject ye su Wish to str sds. 


The Inter» rational Corre «pondence Schools, 
CRANTON, PA. 













If you have to buy your Cutters, by a high 
costs of these Cutters and by the long time 
you will have to wait forthem. Geta 


J. E. REINECKER, 


Chemnitz-Gablenz, Germany, 


RELIEVING LATHE and you will, 
with surprise, find out how cheaply and how 
quickly you can make your own Relieved Cut- 
ters with either straight or spiral teeth, rect- 
angular or side relief, also relieved worm 
gear hobs with spiral teeth, cutting faces 
rectangular to thread. 


CATALOGUE AND REFERENCE LIST MAILED FREE OF CHARCE. 


A [Lver’s PRrRorit 


Lies in the accuracy and amount of work it will or 
can be made to produce ina given time. No machine 
Get our book and 





will do better nor more than ours. 
ascertain just what it'll do. 








The Cincinnati Milling Machine Co, 
HANDSOME CATALOGUE ON 


Gon ERO 


ONOVER 
> THECONOVER MF6.CO. 39 Cortuanor S.NLY. 


















14 in. x 6 ft. 


Hendey-Norton Lathe and 12 in. 








ge 


x é f. 


Hendey-Norton Lathe 














The 


12 in. 
Tool Co's, Standard Chuck, used in making small taps, reamers, ete. 


lathe is fitted with drawing-in sleeve and American Watch 


W ork finished first and cut from bar afterward. No centering required. 


These are modern, high grade, practical tools, and are especially 
room work. 






They have the Norton attachment for screw cutting, giving 36 


from one notch to the other r 


Note the 
desired point in either direction. 


automatic stop under apron. 
Invaluable for internal or duplicate work, 


adapted for tool- 


different threads 
and 36 different feeds with only two changes of gear, and movement of lever in gear box 


It will automatically stop carriage at any 


See carriage reverse lever by right-hand side « 
shaft shipper required. Send for catalogue. 


CHAS. CHURCH 


EUROPEAN AGENTS : 


EUGEN SOLLER, 





THE HENDEY MACHINE CO., Torrington, Conn. 


= SCHUCHARDT & Aen aantaen] GERMANY. 


f apron; no reaching for counter 





ILL & CO., LONDON, ENG. 






BASEL, SWITZERLAND. 
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“THE OTTO” GAS ENGINE WORKS | || PR WATT. 
‘aoc “asse Bia || MaNUracTuneRs 


45,000 SOLD. 
MANY NEW IMPROVEMENTS 





FOR USE WITH 


COAL GAS, 
NATURAL GAS, 

PRODUCER GAS, 

SOR GASOLINE. 


— COMBINED 
—— “O?T0" GAS ENGINES AND PUMPS. 


Consume 25 to 75 Per Cent. Less Gas than ANY 
other Gas Engine doing the same work. 























ew York Agency, 18 Vesey St. 











SSS 
PL ML DRE A cur 


THE RAND DRILL coa., 
23 PARK PLAGE, W. Y. CITY. 
Builders of air compressors for all Purposes and conditions. 











ALLEN’S PATENT PORTABLE 
Pneumatic Rivetters and Air Compressors. 
DE BERGUE & CO., Manchester, England. 





0 Every sine and Capacity. 


AR COMPRESSORS. nite hag oe 


Suitable for uso in Railroad ‘om other Machi: ne Shops. 
SEND FOR CATALOGUE, 


INCGERSOLL-SERCEANT DRILL CO. 
Havemeyer Building, 26 Cortlandt St., New York. 





The Almond Coupling 
A 


EW quarter turn 
A motion to replace 

quarter turn belts and 
bevel gears. 


T. R. ALMCND, MFR., 
83 and 85 Washington Street, 
BROOKLYN, N. ¥. 


WOrw@ BT. Bse. 





W. D. FORBES & CO., 


BUILDERS OF 


MARINE AND STATIONARY 


ENGINES 


of Single and Multiple Expansion. 


SPECIAL MILLERS, REVOLUTION COUNTERS AND 
HAND TEST PUMPS, ETC. 











PRERNER REPRE SN |Z ESN SRN Oe SN 
AS ‘y SANTINI NS 
ZS ZS INS SING 21S: ASS) BAN ZIENS 7 1LSS 71S S= 

U \ 


/ we 
QV ECVESLYS 





‘ SAS 
f BAAD GN NE 
AS 
NYS 
y 
iy 
Xe 
NSF/ 
LA 
xy o maki 
De E unhesitatingly confess t , 
A xceeding rly simple 
SrA { one that ise = 
MA in a lathe of any That ‘P : 
=i 
DY it well—a Center Grinder sot 
OE h all of the troublesome ‘“‘togge 
UGS oe ore oint : 
«A f h tools. One m I 
“2M trations of suc ad. 
Dy haustive treatise anent this little 
ujea quite an exhé 
Nos 
PAN 
Mors 
Dy 
MoLZx 
A 





ae Lathe=Centet Grinders. 


to 30-inch swing ; 7 
bsolutely self-containet 


Ucland & Faulconer Mm’ fg Co, Po 





SIN 
ing the very best in existence My 
that will grind the hardest centers By inw. 
do it quickly and ldo Px 
and dispenses Roy 
on the minis- FRX 


; nds up : ; 
that usually atte I We issue Perey 


‘tis of moderate cost. 
Shall we mail it? 


Detroit, Michigan. 

















Pars Powe 
SAWS 


‘FoR ALL Purposes. 
VEVERY MACHINE 
FULLY WARRANTED. 


FRE E our NEW CATALOGUE 
SEND FOR IT. . 











- Bickford 


BBuilders of 
Improved Machine Tools. 


\\/ Catalogue just out. Get it! Wf 
~ og I<eep it for Reference. yi 
EN Full details on application. a8 

rls Only high grade machinery. als 


References ~ by 
Won't 


NO. 3 PIKE STREET, CINCINNATI, 


the 
but 


millions. 
act quick. 


OHIO, U. S. A. 


Drill and Tool Co. 


forget, 


1302 Hudson St., Hoboken, N. J. 





OF IMPROVED 





Cont LUGS STEAM ENGINES aia 
— pout VANE <i ey 


Contracts 
TAKEN 


‘aR a teeiai ere Pow 










(Tande 





m Compound.} 


FRICK COMPANY, 


WAYN : _— 


ECLIPSE CORLISS. ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 
Send for Tlustrated Catalogue. 


ALSO BUILDERS OF 


Electric High Speed Engines and 
Ice-Making and Refrigerating Machinery, 





COMPLETE PO 


WESTON . 


HIGH PRESSURE BOILERS {3} 


AND 


TOMATIC 
ILiGail SPEED 


Hota 





WER PLANTS 


sutton Bote 
nton Supr 


Thos ‘kK. re ar 
M 
Mitch. “i ew 


ENGINES 


WESTON ENGINE CO., Painted Post, N. Y. 


acerees NT ATIVES. 
12 


3} Liberty St ae. Cite 
ly & Machinery Ges Ser nton,Pa, 
B2 Lake gy don age 
> ® ton, 4 , 26 Li ht St., Bal 


is & Staver Co., Seattle, Wash. 








AMES IRON WORKS. OSWECo, 


38 Cortlandt St., New York City. 


j 50 Oliver St., Boston, mg 
18 South Canal St., Chicago, Ill, 


1026 Filbert St., Philadelphia, Pa 








ip 














ORR & SEMBOWER, 


(INCORPORATED.) 
VERTICAL, HORIZONTAL, MARINE 


—AND— 


OISTING ENCINES, 


VERTICAL AND HORIZONTAL BOILERS. 


READINC, PA. 


WESTERN BRANCH, 60 Ss. Ganas. Street, CHICAGO, 














rials. Manila Rope 
anteed Friction Clutches, etc. 


Power Transmissions, 


LINK-BELT ENGINEERING Ct Co, 


NICETOWN, PHILA., PA., 49 DEY ST., NEW YORK. 
EWART DETACHABLE LINK-BELTING, SPROCKET WHEELS, 


Complete Elevators and Conveyors for handling any mate- 


Link-Belt Guar- 


(Western House, LINK-BELT MACHINERY CO., Chicago. ) 








VACUUM PUMPS, 
AIR COMPRESSORS, 


CUILD & GARRISON, 
Kent Ave., cor. $. 10th St., BROOKLYN, N. Y. 


FILTER PRESS PUMPS, 
CONDENSERS, STEAM PUMPS, 








Ai Using any kind of water. 


The HOPES Live-Steam Feed-Water Purifer, 


Giuaranteed to Prevent Scale in Boilers. 


Hard Sheet Steel Troughs 
Easily Cleaned, 


HoPPES MANUFACTURING Co., 
Send for Catalogue D. SPRINGFIELD, OHIO, 





NGINE 
Simpson's Centrifugal 
Steam Separator. 


For Seopiying Clean and Dry Steam 
to Engines, Dry Houses, éte, 


~__ DRY STEM, 





Place Separator as close to engine 
as possible, the steam taking a spiral 
course between the threads causes 
the water to be thrown by centrifugal 
force against the outer walls, while the 
dry steam goes through the small holes 
to center of pipe. Steam can enter at 
A or B, as convenience may require; 
also used in conveying steam long dis 
tances, for Steam Hammers, Dry Houses, 
Water Gas Generators, and for all pur- 
poses where Dry Steam is necessary. 


KEYSTONE ENGINE & MACHINE WORKS, 
fth and Buttonwood Streets, Philadelphia. 





THOMAS HOEY, 147 Sumner St., E. Boston, Mass., Agent, 
JAS. BEGGS & 00., 9 Ney 8t., New York, Agents. 


MOFFET PORTABLE DRILL. 








Weighs 48 lbs. and 
UNSURPASSED drills from \%& to 
ASA 24% inches diam- 


eter. 


Runs with Steam 


—OR— 


‘¥ Compressed Air. 


REAMER. 


Will work in any 
position. 


Manufactured by 


J.G.TIMOLAT, 





Friction ute 


Send for Catalogue. 








“aounallih 465% 467 W. Broadway, 
NEW YORK. 


SHAFTING, 


HANGERS, Etc. 


STEAM SIRENS. 


(WHISTLES. 


17 Dey St., New York. 


PULLEYS, 






Couplings. y 


ty CS &F. BROW WN. 
ENCINEERS, FOUNDERS & MACHINISTS, 
Estimates 


and Plans tur- 


nished for transmitting 
Power by 


HORIZONTAL 


AND 


{VERTICAL 


SHAFTING. 


Also for Erecting same, 
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BROWN & SHARPE MPG. CU. 


PROVIDENCE, R. I. 
MACHINERY . 


FOR YEARS 1° full capacity we sold our tools either from Providence or Chicago, 
BUT NOW with enlarged floor space we sell these also through 

U. BAIRD MACHINERY CO., 74 Water St., Pittsburg, Pa. 

E. A. KINSEY & 60., 227 W. Fourth St., Cincinnati, Chio. 

R. HOFFELD & CO., 64 Carroll St. Fuffalo, W. Y. 

F. G. KRETSCHMER, 136 Liberty St., New York, W. Y. 


ALWAYS these could be seen in operation in Providence. 


NOW they can be seen on exhibition in Pittsburg, Cincinnati, Buffalo and Chicago, 
ENGLAND nace & HICKMAN 280 Whitechapel Koad v ag K 
NGLaND—C bs AS. CHI Li HILL & CO Lt 4., 21 St Finsbu , London, EF. C 
jenMawy—SCHUCHARDT & SC Ht TTE, 9 Spand erstrasse, Berlin ( Small Tools 
jenmMany—GUSTAV DIECHM ANN & S¢ MIN Zimmer-Strasse 87, Berlin, 8. W. 12, Germany 
FRANCE hereto K FRERES & ¢ 21 Rue areal, Paris 
F. G. KREI 4TZRERG ER, 140 Rue de Neuilly Puteaux (Seine 








COMPLETE LABOR-SAVINGC EQUIPMENTS. 
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= a 
"NO. 2 HYDROSTATIC PRESS, 


THE NILES TOOL WORKS co., ™*oni02"’ 
JENKINS STANDARD PACKING 


is the ONLY Packing manufactured that 
WILL LAST ON HIGH PRESSURE 
STEAM, SUPERHEATED STEAM, oils, 
acids, etc. Does NOT DETERIORATE, 
ROT or BURN out; therefore the best for 
all purposes. 


JENKINS BROS., NEW YORK, PHILADELPHIA, CHICAGO, BOSTON. 



















WM. SELLERS & C0,, mayen 


PHILADELPHIA, PA, 
MANUFACTURERS OF 


MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 
Operated by Electricity, Shafts or Inde- 
pendent Engines. 


Turn Tables, Testing Machines, Shafting, 
. Pulleys, Hangings, Couplings, eto. . 
== INJECTORS FOR ALL CLASSES OF BOILERS, == 














Manufactured by 


THE G. A. GRAY Co., 
CINCINNATI, OHIO. 


THE FOLLOWING J. A. Fay & Egan Co........ 24 South Canal Street, Chicago. 
MACHINERY suena, Carlisle * Turaey Co... .193 Bank Street, Cleveland. 
MERCHANTS CARRY BE. A. Kinsey & Co.......... 227 West 4th Street, Cincinnati. 4 

Thos, K. Carey & Bees. OOsecerees 26 Light Street, Baltimore. 
SAMPLES. 7 | SE id Dey Street, New York City. 








Width of space 


at pitch line 














EBERHARDT’S ENTIRELY AUTOMATIC GEAR AND RACK CUTTERS, 
CUTS “GEAR AND RACK” TEETH LIKE THIS AND FINER. 


GOULD & EBERHARDT, W. J. R. R. Ave., Green and Bruen Sts., Newark, N. J. 





PRATT & WHITNEY CO., 


HARTFORD, CONN., U. S. A. 


Have recently improved the construction of 
Drop Hammers and made substantial reduc tion 
in the price of each size from 250 to 1,500 
pound machine. 

Die Sinking, Milling and Profiling Machines 
and Trimming Presses are also offered at re- 
duced prices. Quotations will be given on application. 


NEW YORK, (38 Liberty St. BOSTON, 47 Pear! St. 
CHICAGO, 42 & 44 S. Clinton St. 








DROP-FORGING PLANTS 
ror BICYCLE work. 


We are prepared to quote on complete plants, 


including all necessary dies and tools. 





’ THE BILLINGS & SPENCER CO. 
HARTFORD, CONN., U. S. A. 














iz WARNER & SWASEY, 


CLEVELAND, OHIO. 


MANUFACTURERS OF 


HORIZONTAL 


BORING MILLS. 


IRON AND BRASS WORKING MACHINE TOOLS, 
SEND FOR ILLUSTRATED CATALOGUE. 


The Ashore, Manufacturing: Ct,, 


SOLE MANUFACTURERS OF 


The Tabor Steam Engine Indicator, 
Fitted with HOUGHTALING REDUGING MOTION. 


The most Com- 
plete, Compact, 
and Reliable In- 
dicator Outfit, for 
indicating high or 
slow speed engines 
now made. This 
instrument re 
ceived at ‘* The 
World’s Colum- 
bian Exposition” 
the 


Highest Award 


for Excellence 

Design, Super 
Grade of Work- 
manship and Fin- 
; ish, Reliability and 
a. Sama Efficiency. Send for 
Special Pamphlet. 








—— ———_— 























Fifield Tool Co. 
LOWELL, MASS. 


?40TOS, DESCRIPTION AND PRICES ON APPLICATION. 





LN 











14-in, ENGINE LATHE 


114” Hollow Spindle, for 


BICYCLE 


And FINE MACHINE work. 


Write for Catalogue and Prices. 


THE W. P. DAVIS MACHINE CO. 


ROCHESTER, N. Y. 


na, “/ WYM AN: GORDON J. M. ALLEN, Presrpenr. 

i Fi v WM. B. FRANKLIN, Vicse-PREsIDENT. 
F. B. ALLEN, Seconp Vick-PRESIDENT. 
J. B. Prerce, SecRETARY & TREASURER. 


THE ACME MACHINERY CO., 


CLEVELAND, OHIO. 
Manufacturers of 


ACME BOLT & RIVET HEADERS, 
Acme Single and Double Automatic 
BOLT CUTTERS, 
Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


FOR SALE—SECOND HAND. 


One 48” x 48” x 16’ Putnam Machine Co’s. Planer. This Planer is one which we 
have in our own works, and which we wish to replace with a longer Planer. It has one 
head on cross rail. Is in good order throughout, but is of old pattern. Can be seen at 
work in our factory. Address, 


THE HENDEY MACHINE CO. 


‘Torrington, Conn. 








™ in») °10)> FORGINGS 
— WOOD WORKERS’ VISES 





















P..T. pee. 
PaT. 


1882, 
2 1888, 





PaT. tua. a, 1885. - 





Manufacturer 
—vf— 


_IM.CARPENTER & 





APS & DIE 


PAWTUCKET.R.|I. 





a 


